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PBEPACE 
India 18 prilllarily an agrioul tural country and the 
fisheries play an important role in her eoonolll1. India 
has a long coast line of nearly 3000 miles and the waters 
surrounding her are rich in fishery r esources . Por the 
proper .aDagement and exploitation of these resources, 
information on the various aspeots of the biology --
food and feeding habits, size at first maturity , the 
number of ova spawned by eaoh fish in a season(s), spawning 
grounds, larval history, spawning season( s), age and 
growth of the fish, types of the orafts and gears used, 
and the populations existing in a partioular area - of 
oommeroially important species of fish is very essential. 
It 18 also imperative to know the various size and age 
groups constituting the fishery. Study of each of these 
aspeots depends upon the regular collection of the data 
and their analyses. 
rh. information so far available on the biology of 
the marine· fishes is meagre and in view of the present 
emphasil on the exploitation of the marine resources it 
haa beoome neoessary to study the commeroially important 
fish.s in detail. rherefore , with a view to contributing 
to our knowledge of the biology of these fishes and their 
bearing on the fishery, the present work on Selaroides 
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leptolepis, a oommon oarangid of the Palk Bay and the Gulf 
of Mennar in this area, the existing knowledge about which 
was very little, was taken up. As a result of this work 
oarried out I have been able to oollect information on the 
general oonditions of t he fishery, populations, food and 
feeding habits, length-weight relationship , r epr oduotion, 
sex ratio and age and growth of the fish . The report is 
mainly based on the commeroial oatches and is presented 
in as detailed a manner as possible. 
I am extremely thankful to Dr. H. K. Panikkar, Fisheries 
Development Adviser to the Government of India (the ~hen 
Chief Research Offioer), for kindly suggesting this pro-
blem. The work was done at the Central Marins Fisheries 
Research Station during the tenure of a Senior Research 
Soholarship from the Ministry of Eduoation, Government of 
India. I am grateful to the Ministry for the award of the 
Soholarship. My heartiest thanke are due to Dr. S. Jones, 
D.Sc.,F.N. G. S.,F. A.Sc., F. Z. S.l., Chief Research Officer, 
and Dr. R. Raghu Prasad, M. Sc .,Ph. D., F. A. Sc.,F. Z. S.I., 
Senior Research Officer, Central Marine Fisheries Researoh 
Station, Mandapam Camp for their kind help, euggestions, 
oriticism, their keen interest in my work and for going 
through the manuscript and the thesis . My thanks are also 
due to Mr. S.K. Banerji , M. A., Research Offioer for 
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guiding me in the statistioal oaloulations and hi. useful 
suggestions from time to t1llle. To my oolleague, Mr. M. 
Subrahmanyam, I am indebted for having aooompanied me 
during most of my oolleotion tours. Lastly, I thank the 
orew of M.L . ' Sagitta' and M. L. 'Ohoodai' and the staff of 
the Oentral Marine Fisheries Research Station in general 
who were very oordial and oonsiderate towards me . 
Kewal Kriahan Tandon 
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CHAPTER 1 
IliTRODUCTION 
VeX'1 little work has been done on the life history 
of oarangidB of the Indian watere. The author, therefore , 
took up in May 1957 the study of the biology and fishery 
of one of the important carangids - Selaroides leptolepis 
(CuTier and Valenoiennes) , locally known aa 'Choo parai', 
in the Gulf of Mannar and the Palk Bay. 
Carangids are wide-spread in the Indo-Pacific region, 
and their importance in the fishery resources of India is 
not negl1gible as they constitute about 2 per cent of the 
total annual marine oatoh. Although this speoies is 
oommon from Visakhapatnam on the east ooast to Vizhingam 
on the west coast of India, it is known to oonstitute a 
fishery only at Madras on the east coast and Vizhingam on 
the west ooast in addition to the local one. Kriahnamurthi 
(1957) rightly streesed the importance of CarAD! leptolepis 
among the carangids in the fishery r esources of the 
Rameswaram Island. 
The observations made on the biology of oarangids of 
t he Indo- Pacifio and the European waters by the earlier 
workers are of great importance. To mention a few, Delsman 
(1926) and De Jong (1940) described the eggs and spawning 
1 
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2 
periodicities respectively of Oaranx speoies from the Java 
Sea. Devanesan and Ohidambaram (1941), Devanesan and 
Vardarajan (1942) and PaniJckar and Nair (1945) gave an 
account of the Oaranx eggs from West Hill and lIadrae. Ohacko 
(1949) and lIahadevan (1950) described the food of Indian 
horse-mackerel from the Gulf of lIannar and the Madras waters 
r espectively. Tham Ah Kow (1950) gave an account of the 
food and feeding habits of Oaranx species from the Singapore 
Straits. Jones (1951) published a bibliography of the 
breeding habits and development of estuarine and marine 
fishes and in it he gave a complete list of references on 
the work done on the Indian carangids . Bapat and Praead 
(1952) described some of the devel opmental stages of Caranx 
kalla from t he Palk Bay and Nair (1952) gave an account of 
the carangid eggs and larvae occurring i n the Madras plank-
ton. Datar (1954) and Kuthalingam (1955 b) described the 
food of Q. rottler1 and Q. djedaba from Bombay and Madras 
respectively . Bapat (1955) gave an account of varioUB types 
of carangid eggs present in the Palk Bay and the Gulf of 
Mannar . Chacko and Mathew (1956) gave short acoounts of the 
gross biological features of eleven species of horse-maokerel 
from the Malabar ooaet. Prabhu (1956) deaoribed the spawning 
period1city of Caranx (Selaroide8) lep;01ep18 from the Gulf 
of J4annar . Vi.1ayaraghavan (1957) gave a detailed aocount 
of the eggs and larvae of Deoapterus russel11 and Caranx 
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speoies from Madras. !oyama (1958) desoribed the amount of 
food taken by Traohurus japonious. Hatanaka and Murakawa 
(1 958) and Uohida!! ~ (1958), described the food, spawning 
and early life history of ambe r fish - Seriola quinqueradiata -
from Japan. Uohida (1958) also gave an aooount of the larvae 
and juvenile of Japanese oarangids (Traohurus japonious, 
Seriola aureovittata, S. guingueradiata and §. purpurasoens). 
Beyond the limits of the Indo-Paoifio region, the 
fol lowing works merit speoial mention. 
Clark (1914) gave a general aooount of the larval and 
post-larval forms of Caranx traohurus from Plymouth. Lebour 
(1918, 1920) described the food of Carap! trachurus (larval 
and post-larval forms) from the Cawsand Bay. Hildebrand and 
Cable( 1930) gave description of the development of Decapterya 
punctatus and Seriola dumerilll from Beaufort, N.C. Breder 
(1951) described the spawning behaviour of Caranx eexfascl.1us. 
Williams (1956) gave short accounts of certain aspects of 
the biology of Caranx species from East Africa. McKenney 
.!! .!y. (1958) gave an acoount of the early life history and 
food of the larval Caranx crysoe fro m the Caribbean Sea. 
This report deals with the biology and fishery of 
Selaroides leptolepi. and in addition to it a brief aooount 
of its taxonomio pOSition is also given • 
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CHAPTER 2 
MATERIAL AND METHODS 
Material for the studies on Selaroides leptolepis (Photo-
graph 1) was colleoted from Thangachimadam (Pungudi) and 
Rameswaram (Ver kut) on the Palk Bay and Rameswaram Road and 
Pudumadam on the Gulf of Mannar (Plate 1, Fig. 1). The 
fish landing centr es are situated at distances varyi ng f rom 
2 to 6 kilometers from t he nearest railway station to which 
they are connected by sandy tracts. The fishing is carried 
out at depths varyi ng fro m 10 to 15 me t ers. 
The ahore is rocky off Thangachimadam and coral reefs 
extend for at least a mile into the s ea. Consequently the 
fishermen have to go far away from the shore for fiBhing 
and usually they cover a distance of 8 to 9 kilometers . 
Bag- nets , operated from catamarans, are used for fish ing 
which is carried out between 12.30 A. M. and 4.30 A. M. at 
this place . The material was collected at about 6 A. M. 
The shore at Rameswaram and Rameswaram Road is sandy, 
whereas at Pudumadam it is partly rooky and partly sandy. 
As a r esult of the sandy nature of the shore, shore-seines 
ar e operated at these places from the Tuticorin t ype of 
boats . These, operations are carried out during day as well 
as ni ght. Material from Rameswaram could not be collected 
throughout the entire season due to irregular timings and 
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great fluctuations in fishery at this oentre. 
The fishing operations last from November to March in 
the Gulf of )(annar and April to Ootober in the Palk Ba,y due 
to the North- East and South-West monsoons respectively. 
Thus , according to the fishing season, the material was 
colleoted weekly from the above fishing centres except on 
certain ocoasions when specimens were available only fort-
nightly or sometimes monthly . A random sample of 30 to 50 
fish was brought to the laboratory each time for complete 
analysis. Each fish was examined in the fresh state for 
its length, weight and stage of maturity , except on t wo 
occasions when the length and stage of maturity were 
recorded from the preserved material . The fresh fish after 
preliminary examination were numbered, dated and preserved . 
in 5 per cent formalin for further studies. The fork 
length -- taken f rom the tip of the lower jaw to the tip 
of the shortest fin ray in the caudal fork -- was used for 
all caloulations. Measurements were taken in metric units. 
Details of methods used are described in the relevant 
sections. 
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CHAPTER 3 
TAXONOMIC POSITION AND DISTRIBUTION 
Laoepede (1802) described Carpnx for the first time 
with the following characters: "Deux nageoires dorsales; 
point de petites nageoires audessUB ni au- dessous de l a 
queue;, les cotes de la queue r eleves lOD8itudinalement 
en carene, ou une petite nageoire composee de deux aiguillons 
et d'une membrane, au-devant de 1a nageoire de l' anus . " 
Fishes with the above characters were grouped · under 
the genus Caranx and treated under the family Scomberoidei 
by Cuvier (1817?), MUll er (1844) and Cantor (1849); the 
latter author , however, labelled the family aa Scombroidae 
as opposed to Scomberoidei of Cuvier (~. £i1.) and 
MUller (.2.ll. cit.). 
The presence of more than 24 vertebrae in the Scombroid 
and only 24 in the C!U'8D8oid fiehec led GUnther (1860) to 
separate the two, the former in the family Scombridae and 
the lat·ter in Car8D8idae . Naucrates, a car8D8id, has 26 
vertebrae, but comparison of other characters shows that 
it is more closely related to carangids than to scombroids . 
GUnther (.2.ll. ~.) remarked: "Several authors have also 
distinguished a family of Car8D8idae; but if they have 
defined it at all , they have applied characters very 
6 
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7 
different from those given above , and have not paid atten-
tion to the structure of the skeleton." Gill (1882) 
commenting on this statement emphasized that Gunther had 
withheld all definite information and means of verifica-
tion of his statement . It may further be noticed fro m 
Gill's acoount that the name "Carangidae" suggested by 
!gaesis was merely an orthographioal substitute for sub-
family names of Caranginae . 
Pamily Carangidae is, thus, distinguished from the 
Soombridae by t he presenoe of 24 (10+14) vertebrae. The 
body i8 moderately elongated and more or less oompressed. 
The first dorsal is spinous , the spinee are oonnected by 
membranes , and lodged in a groove . It is preceded by a 
prooumbent spine whioh may be partly embeded in the skin. 
The seoond dorsal has one spine and number of soft r ays and 
so has the anal, the latter preceded by a more or less 
detached and distinot finlet of two spines. The posterior 
rays of the soft dorsal and anal are sometimes detaohed. 
Dentition ie feeble , when complete, t ee th are present on 
both the jaws, vomers, palatines and tongue . There are 
seven branohiostegals, and four gills. Pseudobranchiae are 
also present . Small thin oycloid scales may be present or 
abeent , when present those on the lateral line are sometimes 
enlarged and spiny. 
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Day (1876, 1889) placed the family Carangidae under 
the group Cotto- scombriformes of the order Acanthopterygii. 
Regan (1913) described Carangidae under the Buborder 
Percoidea of the order Percomorphi and referred the 
Scombroids to a separate suborder, the Scombroidei. This 
is at variance with many other authors who are inclined to 
the belief that there is a closer relationship between the 
Carangidae and Scombridae . Starks , Jordan and Evermann, 
Boulenger and Gregory as quoted by Merriman (1943) placed 
these two families in the same group in the Percomorph order -
a group to which they gave the names Scombroidei and Scombri-
formes respectively . 
Jordan (1923) placed the family Carangidae under the 
order Percomorphi. 
Weber and de Beaufort (1931) f ollowing Regan's (Q2. £!1. ) 
classificatio~ created a group called Carangi and treated the 
family Carangidae under this group. They divided the family 
into four subfamilies viz ., Caranginae, Chorineminae, 
Trachinotinae and Seriolinae . The genus Caranx w~ubse­
quently listed under subfamily Caranginae. The Caranginae 
includes six genera viz . , Megalaapis, Decapterua , Atropus , 
CaraDx, Ulua and Alectis, which can be differentiated from 
each other by the following characters: 
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One or more finlets behind soft dorsal and anal. 
1 • A single finlet behind soft dorsal and anal 
- Decapterus 
2. Several finlets behind soft dorsal and anal 
egalaspis 
No finlet behind soft dorsal and anal . 
1. VII-VIII dorsal spines connected by membranes, 
scales apparent, none of the rays of soft dorsal 
and anal equalling the l ength of body. 
3. A deep median groove in ihe abdomen , contai-
ning vent and detached anal spines receiving 
the ventrals - Atropue 
4. Gill rakers of moderate length and normal 
shape - Caranx 
5. Gill rakers extremely long reaoh1ng into 
mouth and feather-like in shape -~ 
11. Dorsal spines less than seven, not oonnected by 
membrane. Scales not apparent, embeded in the 
skin. Anterior dorsal and anal rays equalling 
length of body - Alectis 
The fishes pos sessing the characters of the genus 
Caranx were f urther divided into sub- genera. We ber and 
de Beaufort, thus, listed six such Bub- genera viz . , Selar , 
• 
Carsngo1des , Oaran! , Uraspis, Selaroides and Gnathanodon. 
'b 
CE
NT
RA
L  
MA
RI
NE
 FI
SH
ER
IE
S 
RE
SE
AR
CH
 IN
ST
ITU
TE
, C
OC
HI
N.
10 
Thus, if dentition is complete and t ee th on lower jaw uni-
seri ate , upper jaw aleo unieeriate, often pluriseriate 
anteriorly, it is Selar and when in both jaws teeth are 
pluriseriate anteriorly and in some exoeptional cases outer 
teeth are stronger, it is Car'Dgoide.. Dentition when 
complete and teeth are v1l1iform in upper jaw with an outer 
seriee of strong ones and 2 or 4 more or less caniniform 
anteriorly , it is Caranx . When teeth are absent from the 
vomer , palatines and tongue but aoute ourved teeth are 
pre.ent in upper jaw in two, in lower jaw pOlteriorly in 
one series, or in both jaws in a single or in two series , it 
is Ur aspis. Teeth when present in a single series on lower 
jaw and are rudimentary on tongue, it i s Selaroides and 
altogether absent in Gnatbanodon. 
Roxas and Agco (1941) followed Weber and de Beaufort in 
the classific ation of the genus Caranx from the Philippine 
waters . 
Ber g (1947) desoribed the family Carangidae unde.r the 
superfamily Percoidae and suborder Percoidei of the order 
Percitormes (Acanthopterygii, Percomorph1). In the olassi-
f ication of suborder Percoidei he followed Regan ' s work. 
Munro (1 955) f ollowed Berg for t he olassification of 
.. 
the family Car~~idae . He raised all the sub-genera of 
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Weber and de Beaufort to the status of genera. In the 
present study Selaroides is treated as a genua . 
SELABOIDES: 
The genus Selarqides was created by Bleeker in 1851 on 
the basi. of dentition which was distinguished from the 
Car'D! like fishes by the presence of a single series of 
Tery small teeth on the lower jaw, and rudimentary ones on 
the tongue • . ' They are absent on upper jaw, Tomers and palatines . 
This genus ~s represented by a single species, leptolepis. 
The first specimen of this species was passed on by Kuhl 
and Haaselt from the museum of Pays- Bas from Java to Cuvier 
and ValenCiennes in 1833 and thuB described as Caranx 
leptolepis . I n the same year , when Cuvier and Valenciennes 
reoeived a apecimen from Mertens, they named it Caran! 
mertens!i (because of the absence of opercular spot) though 
this resembled very much to Caran! leptolepis labelled ear-
lier by those authors . Oantor (1849) described it as 
Caranx leptolepis, Kuhl and van Hasselt . 
In 1851 when Bleeker oreated t he genus Selaro1des he 
l abelled the speoies l eptolepis, as Selaro1des leptolepis Blkr. 
whioh is an equivalent of Caranx leptolepis K. v H. 
On the basis of · the present observations Selarpidea 
leptolepla has the following characters: 
J 
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It has a laterally compressed body with the lower jaw 
somewhat prominent pointing upwards and i. provided with a 
single row of very minute teeth whil e the upper jaw is 
protrusible into a tube and is devoid of teeth. Rudimentary 
teeth are present on the tongue, they are, however , absent 
on the vomers, and palatines . Each eye is provided with a 
broad posterior and a narrow anterior adipose eyelid. Small 
thin cycloid scales are present on cheeks, pre- operculum, 
top of operculum, temporal and occipital regions and on the 
body . Lateral line is arched anteriorly and becomes 
straight below 8 tc 10th dorsal ray. The scales on the 
straight porticn become prominent and are described as 
s cutes . There are two dorsals , the first is spinous and is 
&... 
preoeded by a procumbent spine embeded partly in the skin. 
1\ 
The spines of first dorsal are eight in number , and are 
oonneoted by thin membrane and lodged in a groove . The 
seoond dor sal has one spine and 21 to 27 rays . The anal 1 
fin has two anal spines separated and one spine and 18 to 
23 rays . The pectorals are longer than the head and each 
consists of one spine and 19 rays. Ventrals are thoraoio 
and scarcely reach the pre- anal spines . Eaoh ventral has 
one spine and 5 r~s . The oaudal is forked and the lobes 
point outwards showing their acute nature . A golden yellow 
band extending from above the eye to the upper edge of the 
tail is present on both sides . Similarly a black spot is 
« t 
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alao present on the operculum. The colour in the fresh 
state i8 greenish above and silvery below. There are 
24 (10+14) vertebrae. 
Dentition has been described differently by various 
workers . Thus , Cantor (1849) described the dentition as 
excessively minute in both jaws 80 as to be barely 
perceptible to the touch. 
Day (1 876) gave two different statements regarding the 
dentition. On page 213 of Vol. ' (Pishes of India) he 
described: "Teeth are present in a single row in both jaws" 
and on page 225 of the same volume "Teet h -- fine ones in 
the anterior portion of the lower jaw, none on the upper, 
the vomer or palate: a fine band on the tongue . " 
In 1877 Alleyne and Macleay described Caranx leptolepis 
as Caranx cheverti (presumabl y on the basis of anal and 
dorsal rays) fro m Katow , New Guinea and mentioned the 
presence of t eeth on vomer , but their conclusion is based 
on a single specimen. 
Fowler (1927) while describing Selaroidea leptolepis 
as Gnathanodon l eptolepis (Cuv.) delineated the dentition 
as "row of minute t eeth on each jaw, none on palate . " 
The following is a description of meristic counts 
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described by various authors (D-Dorsals, ~Anal, P~Peotoral., 
V.Ventrals, C.Caudal, Br.Branehiostegal rays, L.lat-Scutes 
on the lateral line). 
Cuv. & Val . (1833) Caranx leptolepis et mertensii 
D.VIII;I ,25. A.II,I,22. etc . 
Cantor (1849) Caranx leptolepis, Kuhl & van Hasselt 
D.VIII;I, 25-26. A.II,I,22-23. P.20 . V.I,5. 
C.17 6/6. Br.VII. 
GUnther (1860) Caranx leptolepis et mertensii , Cuv. & Val . 
D.VIII;I,24-26. A.II,I,20-23. L.lat .25-30. 
Day (1876) Caranx leptolepi8 et mertensi1, Cuv. & Val . 
D.VIII;I,24-26. A.II,I,21. P.20. V.I,5. C.17. 
L.lat.24-28. Br. VII . 
Alleyne and Maoleay (1877) Caran! chevert1 
D. VIII;I,26 . A. II,I,23. 
Day (1889) Caranx leptolep1s et mertens11, Cuv. & Val. 
D.VIII;I,24-26 . A.II,I,21. P.20. V.I,5. C.17. L.lat . 24- 28. 
Fowler (1927) Gnathanodon leptolep1s (Cuv.) 
D.VIII;I ,24. A.II,I,21 •• 
Weber and de Beaufort (1931) Caranx (Selaro1des) 
l eptolep1s, Cuv. & Val . 
D. VIII;I,25. A.II,I ,20. 
Roxas & Ageo (1941) Caranx (Selaro1des) leptolep1s, Cuv . «Val. 
D.VIII;I,24-25. A.II,I,21. P.I,19. V.I ,5. C.20. 
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Munro (1955) Selargides leptolepis (Cuv.) 
D. VIII;I,25. A.II,I,20. L.lat.25-30 • 
A good deal of diversity is found in the meristic counts 
especially in regard to rays of second dorsal and anal . The 
pr esent , author who has examined a large number of specimens 
(681) of Selaroides leptolepis (Cuv. & Val .) found t he 
range of meristic counts as follows (the last dorsal and 
anal rays were oounted as one eaoh) . 
D.VIII;I,21-27 (with one prooumbent spine). A. II , 
1,18-23. V.I,5. Br. VII . 
The taxonomic pOSition i s given as: 
Class • Teleostomi 
Subolass s Aotinopterygii 
Order • Peroiformes 
Suborder • Percoidei 
Superfamily • Percoidae 
Pam1ly • Carangidae 
Genus • Selaroides 
Species • leptolepis 
The genus Selaroides is represented by a single speoies, 
leptolepis an~ is fairly common in the tropical and t he 
adjaoent Seas of the t emperate zone . It is a marine fish . 
In India, it has been recorded from Vizhingam (west coast), 
Tuticorin , Mandapam, Kllakarai, Periapatnam, Pudumadam, 
Vedalai, Theedal , Panaikulam, Devipatnam, Rameswaram Island; 
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Madras and the areas adjoining it and Visakhapatnam (east 
ooast). 
A detailed desoription of the synonyms and the dis-
tribution of this speoies, as desoribed by different 
authors, is ,given below. The world distribution of this 
speoies is shown in Plate 1, Fig. 2. 
Synonym Author &: year Journal Distribution 
C!!£!UI! Cuvier and Hist . Nat . Poissons, Java. 
lellto- Valenoiennes, vol.9, p.48. 
J,elli,s. 1833. 
C!!£an% Cuvier and 1,lli. , p.48. Manila, Luzon. 
mertensl1. Valenoiennes, 
1833. 
C§£alll Bleeker , Nat.Geneesk. Batavia, Java. 
lell~Q- 1845. Aroh. Ned.-Ind. , 
lell~s. vol. 2, p . 517 • 
Cantor, J .Aeiat.Soo. Sea of Pinang , 
1849 . Beng., vol.1S , Singapore , 
p.1108. Java, Manila. 
Bleeker** , Nat. Tijdsohr. 
1851. Ned.Ind., 
vol. 1 , p . 346 . 
GUnther , Cat . Fishes Malayan 
1860. British Mus., Peninsula , 
vol.2, p . 440 . Australia. 
Day, Fishes of India, Madras, Sea of 
1876. vol.1, p.225. India to the 
Malay Arohi-
pelago. 
Macleay** , Desor. Cat . Aust. 
1881. Fishes, Sydney, 
vol. 1 , p.168. 
Boulenger**, Froo .zool.Soo . 
1889. Lond., p.240. 
, I 
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-Continued 
Day, Fauna of Seas of India 
1889. British India, to the Malay 
vol.2, p.161. Archipelago 
and Australia. 
Elera** , Catalogo 
1895. SYlltematico de 
toda la Fauna 
de l!'1lipinas. 
Vertebrados, 
vol.l, Peces, 
p.510. 
Duncker**, lIitt.Haturh. 
1904. Mus .Humburg, 
vol.21, p.156. 
Jordan and Bull . U. S. Bur. Cavi te, Cavi te 
Richardson, Fish., vol .21, Province , Luzon. 
1901 . p.250. 
Been and Proo.U. S.nat. 
Weed** , Mus., vol.42, 
1912. p.599. 
Weber**, Die F1IIohe der 
1913. Siboga Expedi-
tion, Leiden, 
p.391. 
Powler*, Copeia, No.58, Ph1lippines. 
1918. p.63. 
McCullooh** , 14em. Queens Mus ., 
1924-26. No .8, p.72. 
McCullooh*, Mem. Aust . Mus. , Queensland; New 
1929. 5, p .1 8S. Guinea; East 
Indies; 
Philippines . 
Umali* , Edible Fishes Manila Bay and 
1936. Manila, p.112. the Vieayaa. 
V1lladolid* , Philipp . J . Sei . , Balayan Bay , 
1937. vol.63, p .215. Batangas Pro-
vince , Lllzon. 
Umali* , Ibid . , p. 235 . San M.iguel Bay , 
1937. Luzon. 
Fowler , Proe . Acad. nat.Sei . Penang, . alay 
1938. Philad . , Bishop Peninsula, 
Mue., Fish . Bull . Singapore . 
No.1, p.l 09 . 
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--Continued 
Domantay, 
1940. 
Domantay* , 
1940 . 
Bl egvad , 
1944 . 
Krishnamurthi, 
1957. 
Leptaspis Bleeker*, 
leptolepis . 1852 . 
C~"anx 
cheverti. 
Oshima*, 
1925 •. 
Alleyne and 
Maoleay , 
1877 . 
Kacleay** , 
1881 . 
Caranx de Vie*, 
pro c aranx. 1884. 
Carangus 
lepto-
lepis . 
Jordan and 
Evermann** , 
1903 . 
Gnathanodon Fowler, 
leptolepis. 1927 . 
Powler ** , 
1928 . 
Car&nX Wakiya*, 
(Selaroides) 1924. 
leptolepia • 
Philipp . J . Sci., 
vol. 71, p . 100 • 
Ibid., vol.72, 
p.379. 
Dan. Sct.lnvest. 
Iran , Part III, 
p. 99 . 
Indian J. Fish., 
vol . 4 , No.2, 
p.244 . 
Verh . Bat . Gen., 
vol.24, Makreel. 
Vies ., pp . 71 and 
87 . 
Philipp.J. SCi . , 
vol. 26 , p . 387. 
Proc .Linn. Soe . 
N. S. " ., vol.1, 
p.324. 
Deser. Cat . Aus t . 
Fishes, Sydney , 
vol . 1, p .169. 
Proe. Linn.Soc . 
N. S.W., vol . 9 , 
p .540 . 
Proe . U. S. nat . 
Mus . , vol . 25, 
p.337. 
Proe. Aoad . nat . 
SCi.Philad. , 
vol. 79, p. 271 . 
Zamboanga Pro-
vince, Mindanao . 
Margosatubig, 
Zamboanga Pro-
vince, Mindanao . 
Iranian Gulf , 
North Indian 
Ocean, Malay 
Archipelago , 
Ohina, Philip-
pines, Queens-
land. 
Rameswaram 
Island, India. 
Sunda- Moluooan 
Archipelago . 
Keelung , P'ormosaj 
after Day . 
Katow, New 
Guinea. 
Oape York, 
Queensland . 
Orion, Bataan 
Province, Luzon, 
Philippines . 
l4em. B.P . Bishop 
Mus ., No. 10, p.150. 
Ann . Carnegie Riukiu Islands j 
MUB ., vol .1S, 1or mosa. 
p.208 . 
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--Continued 
Weber and 
de Beaufort, 
1931. 
Roxas and 
Agco , 
1941. 
Selaroides Bleeker, 
leptolepi8. 1851. 
Bleeker*, 
1851. 
Bleeker**, 
1852. 
Herre- , 
1934. 
' ishes Indo-
Australian 
Arohipelago, 
vOl t 6, p.262. 
Phllipp.J. Sci . , 
vol.74, p.45. 
Singapore; 
Pinang; Sumatra 
(Telok betong); 
Java (Batavia) i 
'lores!; Cp.lebes 
(Ma1cas8ar! , 
. Bontha1n, bulu-
komba, BadJoa); 
Ambon; South 
Coast New Guinea. 
-- Jfu8oat, 
British India, 
Ceyloh, Tonkin, 
China (Swatow), 
Riu K1u , 'ormosa, 
Philippines, 
Australia (Queens-
land, Cape York). 
Divi80ria market, 
Manila; San Pedro 
B~, Bas~, Samar; 
Carigara, Leyte; 
Antique Prov., 
Panay; Cebu, Cebu 
Prov., Barrio 
Sicaba, Cadiz 
Nuevo, Oocidental 
Negros Province . 
Nat.Tijdsohr. Ned.- Celebes. 
Ind., vol.1, 
p.343. 
~., vol.2, Celebes. 
p. 213, 475. 
lla9.., vol • ." 
p.741,745. 
Pishes 1931 
Philippine 
Exped., p • .,5. 
Bauang Sur, La 
Union, Provinoe; 
Manila, Luzon; 
Alabat Island I 
Capiz, Capiz 
Province. and 
Estancia, Iloilo 
Province. Pansy . 
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Herre, 
1936-37. 
Herre, 
1940-41. 
Herre, 
1953. 
Munro, 
1955. 
Munro, 
1958. 
20 
-Continued 
Bull. Raffles 
Mus ., No.13, 
p.22. 
~., No .1 6, 
p.39. 
Ree .Rep.U.S. 
Fieh.Serv. , 
No.20, p.282 . 
Freehwater and 
Marine Fiehes of 
Ceylon, p.125. 
Papua and New 
Guinea Agric. 
Jour., vol.l0, 
No.4, p.1 80. 
llanila Bay, Luzon; 
Estancia and 
Iloilo, Iloilo 
Province, Panay. 
Aleo Singapore 
and Johore Bahru, 
Johore, Malaya. 
Ibid. 
Philippinee, 
East Indies, 
North to China 
and to Riukiu 
Ielands, South 
to Australia, 
west to India 
and Arabia. 
Coastal . waters, 
Pearl Banks , and 
trawling grounds 
of Ceylon. 
Port Moreeby, 
liew Guinea. 
* Herre, A.W . C.T. 1953 Check liet of Philippine fishes . 
Ree.Rep . U. S.l!'1sh . Serv., No.20, pp.282-83. 
** Roxas, H.A. and Ageo, A. G. 1941 A r eview of Phi11ppine 
Carangidae . Philipp . J . Se1., vol.74, No.1, pp .1-82 . 
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CHAPTER 4 
FISHERY 
Selaroides leptolepis forms a major fishery in the 
vioinitr of Mandapam and oocurs in fair abundance from 
lebruary to March or April in the Gulf of Manner and from 
April to liar and August to October in the Palk Bay. The 
fish are consumed by all olasses of people and being cheap 
are preferred especially by the poor. To have a general 
idea about the fishery of ~. leptolepis and other carangids, 
fish landing oentres from Devipatnam to Dhanushkodi on the 
Palk Bay and Dhanushkodi to Kilakarai on the Gulf of Mannar 
were viSited. A description of the fishing methods , fishing 
season, the general trend of the fishery and means of 
disposal is given below. 
Shore-seines and bag-nets are generally used to catch 
carangids and these are operated from Tuticorin type of 
boats and oatamarans respeotively. 
BOATS 
i) Tutioorin type of boat (Photograph 2). It is a oompara-
t1vely large sized boat made of teak, measuring about 10 to 
14 meters in length with the maximum width of nearly 2 meters 
, 
and minimum depth of 0.9 meter, with nearly vertio~ stems 
and sterns. The sheerline is almost straight, and both ends 
of the boat are sharp. A peculiarity in the construction of 
21 
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the hulls is that the frames are not carried up to the 
gunwale , but cut away at the sheer plank . This uppermost 
plank, whioh is very broad is framed with a separate, 
short piece not fastened to the main f rame, and mostly at 
some distance from it . The boat is generally rowed by 6 
to 10 persons while paying out t he net and the sail is not 
used . Mast and sail are used by the boat when moving from 
one fishing centre to another . The cost varies from 
Rs . 1500 and above . 
11) Catamaran. The catamaran of this area is made up of 
three logs tied in such a way that the middle one is at a 
lower level than the other two at the sides . The catamarans 
work in pairs . One in each pair is slightly larger and 
wider than the other l.~ . about 7 meters long by 0. 9 meter 
wide as against about 6. 4 meter by 0 . 8 meter . A light 
bamboo of considerable length (about 10 meters) which serves 
aa a mast oarries a triangular sail of cotton cloth. Mast 
and sail are common to eaoh pair of catamaran. The two 
crafts are tied together at t he anterior ends in a converging 
manner to minimise friotion while sailing . Two men form the 
crew of eaoh catamaran . 
NETS AND THEIR MODE OP OPERATION 
Shore- seines 
i) ' Kara valai' (Tamil: 'kara' • shore , 'valai' - net) 
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(Plate 1, Fig. 3). Eaoh 'kara valai' oonsists of a bag with 
side wings . The bag whioh measures nearly 10 meters is 
divided into belly and ood end . The ood end has the smal-
lest mesh of 1.5 om. The belly is preoeded by the ootton 
wings , each measuring about 39 meters. The cotton wings 
are , in turn, followed by the hemp wings . At the junction 
of the two the mesh size is 23 cm. and as the hemp wings 
join the warps , the size of the mesh increases progressivel y . 
The hemp wing on either side measures about 480 meters and 
is bounded by a head r.ope and a foot rope to which are 
attached floats and sinkers respectively -- the floats at 
2.8 meters apart and the sinkers at 9.14 meters . At the 
centre of the mouth of the bag , the head rope is provided 
with a master float and two smaller floats on either side . 
There are 12 to 15 warps , each measuring about 60 meters, 
attached to each hemp wing. Sometimes the number of warps 
is r educed to only four or five and in that case each warp 
measures about 160 meters . The net is operated from the 
Tuticorin type of boat. 
The paying of the net starts with one end of the warp 
at the shore and as soon as a shoal is sighted, the whole 
net is payed out quickly around it and the other end is 
brought t o the shore . On eaoh side 10 to 20 men drag the 
net . As the net is pulled , the two parties oome close toge-
ther and by t his time the bag of the net has oome very near 
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the shore (Photographs 2 to 4 show the various phases of 
operation of the net). At this stage preoaution is taken 
to prevent the esoape of fishes from the bag by olosing its 
mouth tightly till the net is pulled on to the shore . 
ii) 'Ola valai' (Tamil I 'ola' • palm leaf, 'valai' • net) 
(Photograph 5) . It is a miniature type of shore-seine and 
resembles 'kara valai' in all the essential aspeots exoept 
that t he hemp wings are replaoed by palm leav,es attached to 
--
the ropes. There are ten warps on either side each measuring 
about 100 metera. The first five are provided with long 
palm leaves attached at regular intervals . As the leafy 
warps join the wing, they are supplemented with one to 
five warps of 1. 25 om. thiokness . 
The mo'de of operation is the same as in 'kara valai'. 
Bag-net 
' Madi valai' (Tamil I 'madi' • pooket or bag, 'valai' • net) 
(Plate 1, Fig. 4). Eaoh 'madi valai' oonsists of a bag-like 
portion with side wings . The bag i8 about 9 meters long and 
1.8 meters wide at the mouth. The cod end measures about 
60 om. and has a mesh of 0.5 em. The bag is preceded by the 
hemp wings which measure 46 meters on either side and are in 
turn followed by the warps of the same length. At the 
junotion of the hemp wing and the warp , a single float is 
• 
.' • 
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attaohed to the head rope, and a sinker to the foot rope . 
The net i8 shot from two oatamarans whioh 81multa-
neously move apart and proceed in the direction of the wind . 
After 15 to 30 minutes the two catamarans start coming 
close together and at the same time pulling the warps of 
the net. When the two catamarans lie side by Side, the 
bag portion of the net has come to t he surface (Plate 1, 
Fig .5). The almost total absence of free board in cata-
marans enables t his net to be hauled with ease . The fishes 
are transferred from the ood end of the net to palmyra 
baskets. The operations are repeated till the baskets are 
full or it is time for their return to t he shore . 
Behaviour of the fish. 
----- - -----
During April , May and June juveniles of §. leptolepis 
were observed moving under the umberalla of jelly fishes. 
Under the shield of jelly fishes, the juveniles perhaps move 
searching for food and at the same time are proteoted from 
their enemies . If the school is disturbed and any member 
happens to come in oontact wit h the j elly fi sh, the tentaoles 
of t he l atter soon operate and the fi sh are paralysed . 
Soemarto (1958) desoribed the behaviour of Deoapterus 
species from I ndonesia and i s of t he opinion t hat fi shes 
gather for protection than for food around a lure. Hornell 
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(1923) and Hardenberg (1949) observed gathering of various 
fishes suoh as Caranx leptolepis, Q. mate, maokerel, 
Clupea epeoies and Stromateua speoies around a lure and 
sinoe these fishes are without protecting organs, it is 
possible that they colleot around a lure or under 
umberalla of jelly fish for protection. 
!1~~~ S!!!~~. 
The North-East monsoon starts in October-November and 
extends up to March-April. During this period the Palk Bay 
becomes rough and hence it is difficult to operate the nets. 
But during this season the fishing goes on in the Gulf of 
Mannar where the sea is relatively calm. Sellroides 
leptolepi, and other carangids are most oommon in february 
and March. 
In Maroh-April the South- West monsoon starts and the 
Gulf of Mannar becomes rough. The operatiolUl are suspended 
on this side and all the boats move to the Palk Bay . The 
fishing lasts tor 7 to 8 months on this side . 
Fishing intensity during the off season in the Gulf 
of Mannar and the Pelk Bay is very low. 
!!~~el trend 0 f -!!~!!l' 
Selargides leptolepis continues t o occur throughout the 
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lear and forms a good fishery in the months of February 
to Kay and August to October , the peak period being 
February and September -- when ripe, spent, and spent-
recovering individuals are met with . In April- May and 
October- November juveniles are common. 
The fishery i s constituted by t he size groups ranging 
from 8 to 13 cm. and includes maturing, mature, spent and 
spent-recovering individuals. During April- May shoals of 
5 to 8 cm. are al so of co mmon occurrence . From t he data 
co1leoted it has been noticed that t he maximum size of the 
fish caught by t he nets , operated in this 100ality is 1~.3 om • 
Suoh large individuals rarely oocur in the commerci al catohes. 
Besides ~. 1eptolepis, Caranx me1ampYgUB was the most 
oommon oarangid in January and March . Other carangids like 
Carapgoides ob10~U8, Q. armatU8, Caranx serlasciatus, 
Selar y!!, ~. malaa and ~. kallaBleo formed a small 
portion of the oatch. Of rare oocurrence were Aleotis 
clliari8 and!. indica. 
Table 1 gives the peroentage of oarangide in the 
total catoh from May 1957 to April 1959 at Thangachtmadam, 
Rameswaram and Ra!neewaram Road . 
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TABLE 1 
PERC C;NTAGE OF CARANGI DS I N THE TOTAL CATCH FROM MAY 1957 TO APRIL 1959 AT THANGA-
CHIMADAl4 . RAMESIfARAM AND RAMESWARAJI ROAD 
L 0 C AL I T I E S 
Monthe _ iF!g~r~e_B!e_l~ !1!o6r~~)~ _ 
- - - - - - - - -
and Thangaohimadam Rameewaram Rame ewaram Road 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
years Total Ca ran- " o~ Total Caran- " o~ Tota l Car an- % o~ 
oa toh gide** oaran- c a toh g lde* * oaran- o a tch g ids** o aran-
gide g ids gide 
1 11 ill iv v vi vii viii lx x 
---------------------------------------------------------=--------------------
May 1957 509:50 876 1.72 17948 805 4.49 (876) 
June 96397 610 0.63 8456 460 5.44 (610) (460) 
July 168623 945 0.56 8231 233 2.83 ( 233) 
August 270555 378 0.14 8185 450 5.50 (378) (450) 
September 195251 990 0. 51 (990) 
Ootober 190059 1869 (1869) 0.98 4657 
174 3.74 
November 1957 to No dat a February 1958 
Marcb 5069 571 11. 26 ( 571) 
April 28996 663 2. 29 2057 508 24.70 (663) (494) 
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i 11 11i iv v vi vii vi11 1.x ][ 
._------_._-----------------------------------_._--
.!lay 1958 
June 
Jul.,. 
August 
September 
Ootober 
November 
Deoember 
January 1959 
February 
Karoh 
April 
169708 812 0.48 
(349) 
270547 1448 0.54 
(1448) 
281972 1919 0 .68 
( 1919) 
170089 1901 1.12 
(1429) 
23013 56 0.24 
10602 193 
21062 3300 
(54) 
• Data obtained through the oourtesy of the Survey 
Fi8heries Researoh Station, .llandapam Camp • 
• • Figures in brackets are for ~ . leptolep18. 
1.82 
15 .67 
-
25314 1248 4.93 
(32) 
94727 3293 3.48 
( 197) 
6581 825 12.54 
( 88) 
21260 106 0 . 50 
Seotion of the Central Karine 
N 
\0 
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The higher percentage of 
May and October 1957 and in April and October 1958 may be 
said to be due to the reoruitment of juvenilee of ~. 
leptolepis to the fishery. At Thangaohimadam, of the various 
oarangids ooourring, §. leptolepis is undoubtedly the most 
common. 
Table 2 gives the peroentage of oarangids in the total 
landings for the years 1950 to 1958 from allover India. 
TilLE 2 
PERCENTAGE OF CARANGIDS I N THE TOTAL LANDINGS FOR THE YEARS 
1950 TO 1958 PROM ALL OVER INDIA 
Year Peroentage of oarangids 
in the total oatoh 
---.-----------------------------.---------
1950 • • 1.06 
1951 • • 1.84 
1952 • • 1.83 
1953 • • 1.24 
1954 • • 2.79 
1955 • • 3.08 
1956 • • 7.88 
1957 • • 1.23 
1958 • • 2.40 
From the above table it may be seen that oarangid fishery 
in India was maximum during the year 1956. 
~!!~~-2L=~~. 
Selaroides leptolepis are generally consumed fresh and 
whenever the quantities landed are high, they are sun dried. 
The method of drying is very simple and doss not involve 
muoh labour as the fish are small. !hey are never gutted. 
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The crude salt crystals are sprinkled on them and they are 
left to dry in the sun. The fish, when dried, are either 
sent to the interior or to other ooastal areaa or oonsumed 
by the local people themselves. Big carangids are sent 
to the interior in the fresh or cured state. The surplus 
cured fish are exported to Ceylon. 
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SEOTION II 
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CHAPTER 5 
POPULATION STUDIES 
In order to have a rational basis for management and 
exploitation of the fishery reeources and as an important 
step in understanding the biology of the speoies, we must 
have a good knowledge of the identity of the stocks suppor-
ting the fishery . When a species is commercially exploited, 
it becomes important to know whether the catch comes from 
a single population or from several populations which may 
or may not remain as discrete entities. The term popula-
tion in this investigation is used to denote a group of 
• 
individuals which inhabit a particular area in a given time 
showing oertain distinct meristic or morphometric charaoters. 
If the species exploited belongs to one population, the 
fishing intensity at anyone place is likely to have its 
effeot in due oourse at other centres too and hence the 
imperative need to know about the nature and composition 
of the oommeroially exploited stocks . 
Hubbs and Perlmutter (1942) followed the graphioal 
method for the presentation of the morphometric and meristio 
data in An0bgviella m1tohilli , as desoribed by Dioe and 
Leraas (1936), and obstrVed that this method is le~s time 
oonsuming and facilitates an easy interpretation of the 
results. Different workers have taken different charaot~ 
for this study viz . , Hubbs and Perlmutter (~. cit.) and 
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Clark (1947) used the vertebral counts a8 basis for sepa-
rating the populations of Anchoviella mitchilli, and the 
Pacific Sardine along the North American Coast respectively. 
Roedel (1952) and SOhaefer (1952) used both morphometric and 
meristic characters to separate the races of Pacific I18.cke-
rel, ppeumatoPhores diego in California waters, and for the 
comparison of yellow fin tuna of Hawaiian waters and of the 
American West Coast respectively. 
Ahlstrom (1957) reviewed the results of the studies on 
the subpopulations of Pacific fishes. He has indioated that 
there are two common approaches to the problem of recogni-
zing subpopulations. One is an indirect approach and employs 
average morphometric and meristic differenoes between groups 
of fish to determine their probable separateness. The other 
is a direct approach and consists of tagging the species and 
their ultimate recovery. The first method is inexpensive and 
is widely used by fishery workers allover the world as oom-
pared to the seoond one which involves heavy expenditure. 
The hypothesis underlying morphometric and meristio 
studies of subpopulations of fish as stated by Ahlstrom 
(.sm. cit.) is as followsl 
"Under conditions of partial or complete isolation of 
groups of fish, slight differences in body proportions or 
meristic characters will be preserved in each group . The 
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small differenoes will not neoessarily be apparent in indi-
vidual speoimens but often only in an average of a large 
number of speoimens. The signifioanoe of the differenoes is 
appraised by means of statistioal procedures based on the 
theory of probability. The differences might be due to either 
environmental or heredity factors. It is usually extremely 
diffioult to determine whether differences are phenotypic or 
genotypic; yet knowledge of the cause(s) of the differences 
is essential to an understanding of their significance." 
Parris (1957) reviewed the literature on the use of 
ohromatography as a tool for the study of speoiation and holds 
the view that olossly related members of a genus oan be dis-
tinguished on the basis of their chromatographic patterns but 
points out that before the results of this technique can be 
used as prima facie evidence for speCiation, the limits of 
individual variation will have to be determined. 
Marr (1957) has emphasized the need for a oommon termi-
nology to distinguish population, subpopulation, stock and 
group and for each he has advanced a definition. He has 
avoided the use of the term "raoe" although these studies 
have been usually referred to as "racial" stUdies. 
Julio (1958) used morphometric and meristic characters 
to segregate t he different populations of Oetengraulis 
mysticetus (GUnther) from the various localities of Eastern 
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Tropioal Paoifio Ooean, and Broadhead (1959) made use of 
only morphometric characters in the case of Neothllnnus 
macropterus from the Eastern Tropical Pacific Ocean. 
Pillay (1951) used the morphometric characters in 
Barbus,and both morphometric and meristic characters in 
Hilsa in 1957. Sarojini (1953, 1957) made use of morpho-
metric and meristic studies to show that Mugil dussllmieri 
is a synonym of ! . parsia. Prasad (1958~ separated the 
different races of Clevelandia ios in the California waters 
basing his results mainly on the meristic studies and suppor-
ting them by the use of a single morphometrio character. 
It is a well known fact that ratios between various 
body parts may differ at different stages of life history 
• 
in fishes and this has been demonstrated by Godsil (1948), 
Schaefer (1948), Schaefer and Walford (1950) and Kerr (1955). 
Thus , these ratios cannot be used for comparing samples from 
different places. In order to overoome this difficulty, the 
oomparison of different samples is based on the comparison of 
the regression of one dimension on that of another, taken 
as measurement of over-all size . Godsil (~. oit.), Sohaefer 
(~. £i!L), De Sylva ~ Al (1956), Pillay (1957), Julio 
(1958), Prasad {19589 etc., followed the method of regres-
sions for the analysis of different oharacters to separate 
the populations , races or stocks as labelled by them. 
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In the present investigations the fork length was taken as 
an independent character and other lengths as dependent ones. 
For the meristic counts last dorsal and anal rays wer e counted 
as one each. All the measurements and counts were made by 
t he author himself. 
An attempt was made to ascertain whether the relation 
between the fork length and total length is linear. Por 
this purpose 150 specimens ranging from 47 to 152 mm. in 
length were measured . The total l ength was taken from the 
tip of the lower jaw to the longest ray in the caudal fin 
when the two lobes were brought together. The fork length 
was plotted against the total length as a scatter diagram 
(Plate 1, Fig .6) and the relationship was found to be linear. 
The regression equation was then calculated by the formula 
Y • a+bX, where 'Y' and 'X' denote fork and total lengths 
respectively and ' a ' and 'b' are two constants . The statie-
tics are given belowJ 
TABLE 3 
STATISTICS OF FORK LENGTH AND TOTAL LENGTH OF .2. LEPTOLEPIS 
II SX SY SXY SX2 sr2 
--.---------------.----------..;..;;- ,-----
150 1812.0 1577.5 19984.89 22959.22 17396 . 89 
-Continued 
2 2 b r Y-
__ -! ________ l-_______ XZ ___________________________________ __ 
1070.26 806.85 928.69 0.8677 12.0800 10.5167 
N - num~er Of fish 
SlY, ax , SY • sum of 
produots and squares 
b - regression coeffiCient 
51:, SY • sum of X and Y 
Xl, x2, 12 - correoted sum of 
products and squares 
r, r - mean of X and Y 
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The regression equation from table 3 was fOIlI~out to 
be Y • 0.0349 + 0. 8677X. :Prom Plate 1 , Plg .6 it may be 
noticed that all the observed values lie very olose to the 
regression line. From the same data the oorrelation coeffi-
cient 'r' was also calculated and found to be 0. 9993 indi-
cating a high correlation between the two lengths. 
The signifioanoe of each morphometrio and meristio 
oharacter was considered at 5~ probability level . In the 
columns 5% F., the values of the nearest or the next numbers, 
as described in F. table~ are given . Except for males and 
females individual points are not plotted, but the regression 
lines drawn in each oase are fitted to the original data. 
The following morphometric and meristio characters 
were selected (Plate 1, F1g.7), 
a. Morphometric oharaoters 
i. Head length 
ii. Snout to first dorsal 
iii. Snout to second dorsal 
iv. Snout to ventral 
v. Snout to anal 
vi. Maximum depth of body 
b. Meristic characters 
Number of rays of: i. Second dorsal, and 
11. Anal 
iii. Number of v~rtebrae 
To determine t he differences , if any, between the males 
and females for the various charaoters studied, a sample of 
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50 fish was seleoted. These fish were then separated 
acoording to the sex, and measurements and counts for 
indiTidual fish were recorded. Scatter diagrama for the 
morphometrio characters revealed that tnere is a linear 
relationlhip of all the measurement. on the fork lengtn. 
The regression equations , therefore, were oaloulated as 
before. In this study 'I' denotes the fork length and 
'Y' the various morphometric lengths. The methods of 
Analysi. 'of Covarianoe and Analysis of Variance were 
employed for the morphometrio and meristiC characters 
respectively. 
The number of vertebrae being 24 in all the speoi-
mens examined, this oharacter was not analysed. 
The statistioal analyses for male and female oharao-
ters are given in tables 4 to 8 and the final results 
are summsrised in table 9. 
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TABLE 4-
P'EMALE AND MALE DATA OF MORPHOMETRIC MEASUREIIENTS* 
Sex N Independent Dependent SX SY SX2 SY2 SXY 
variable X variable Y 
--- - ------------- ---------.---.-----
F 23 Fork length Head lengt h 2770 . 0 729 . 5 334590.00 2J207 . 47 88103. 60 
M 27 Do Do 3379 . 0 876 . 7 424679 . 00 28556 . 85 110094 . 00 
F 2J Do Snout to 2770 . 0 945.6 334590 . 00 J9029 . 52 114256. 40 
first dorsal 
14 27 Do Do JJ79 . 0 1142.4 424679.00 48525 . 38 143533. 60 
'VI Snout to ._ \D F 23 Do oond dorsal 2770 . 0 1370.7 J34590.00 81994 . 29 165619. 80 
14 27 Do Do 3J79 . 0 1661 . 6 424679 . 00 102717. 10 208827 . 50 
F 23 Do Snout to 2770.0 860 . 9 334590.00 3:2312. 99 103969 . 10 ventral 
II 27 Do Do 3379 . 0 1043. 6 424679.00 40472. 80 131070. 30 
F 23 Do Snout to anal 2770.0 1236.9 334590.00 667}0 . 55 149400. 70 
!4 27 Do Do 3379.0 1501 . 0 424679 . 00 83790.62 188583. 80 
F 2J Do J4e.ximum depth 2770 . 0 834 . 6 334590.00 30352.36 100724. 10 of body 
II 27 Do Do 3379.0 1006 . 4 424679 . 00 37652.88 126414.20 
* Notations areN = number of fish SX ,SY - sum of X and Y 
SX 2 SY2 SXY , , = sum of squar es and products 
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TABLE 5 
REGRESSION DATA FOR MORPHOMETRIC ME ASUREMENTS FOR FEMALE AND MALE 
Sex Independent Dependent D. P. Sum of squares and b Errors of Esti-
variable X variable Y ___ ~_ prOd2~! _______ mate 
-------
x y xy S. S. D. F. 
--.----------------------------- ---- ----------------.---
P Fork l ength Head leIl8th 22 985 . 66 69 . 63 246 . 43 0 . 2500 8.0188 21 
14 Do Do 26 1803.41 90 . 08 376.62 0 . 2088 11.4276 25 
P Do Snout to 22 985 . 66 153.03 373 . 27 0 . 3787 11 . 6725 21 first do real ~ 
14 Do Do 26 1803. 41 189.17 564 . 36 0 . 3129 12.5590 25 0 
F Do Snout to ee- 22 985 . 66 306 .53 539.85 0 . 5477 10.8520 21 cond dorsal 
14 Do Do 26 1803.41 461 .01 881 . 34 0.4887 30 . 2926 25 
F Do Snout to 22 985 . 66 89 . 13 286 . 80 0 . 2910 5. 6791 21 ventral 
M Do Do 26 1803. 41 135.73 '465 . 70 0 . 2582 15.4709 25 
F Do Snout to 22 \ 985 . 66 212.22 434 . 92 0 . 4412 20 . 3127 21 anal 
III Do Do 26 1803.41 346 .1 4 736 . 43 0 . 4083 45.4158 25 
Maximum 
F Do depth of 22 985 . 66 67 .27 209 . 24 0 . 2123 22 . 8517 21 
body 
M Do Do 26 1803.41 140.26 465 . 11 0 . 2579 20 .3055 25 
D. F. '" Degree s of f r eedom 
8.S . = 8um of equares 
b '" Regression coeffioient 
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TABLE 6 
COMPARISON 01 FEMALE AND MALE DATA BY COVARIANOE ANALYSIS 
Souroe of 
variation 
Degrees of Sum of 
freedom squares 
Mean Observed 5~F 
square ,. • 
------- ----------------------------
HEAD LENGTH: 
Deviation from 
individual 
regressions 
wi thin sexes 
Differenoes 
between 
regressions 
Deviation from 
46 19.4464 0.4227 
1 1.0806 1.0806 
total regression 47 20.5270 
SNOUT TO 'IRST DORSAL: 
Deviation from 
individual 
regressions 
within sexes 
Differenoes 
between 
regressions 
Deviation from 
46 
1 
total regression 47 
SNOUT TO SECOND DORSAL: 
Deviation from 
individual 
regressions 
within sexes 
Differenoes 
between 
regres sions 
Deviation from 
total regression 
46 
1 
- - -
47 
24.2}15 0.5267 
2.7559 2.7559 
26.9874 
41.1446 0.8944 
2.21 82 2.21 82 
- - - - -
43.3628 
2.5564 4.05 
5.2323 4.05 
2.4801 4.05 
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--Cont inued 
Source of 
variation 
Degrees of Sum of Mean Observed 5%F 
freedom squares square F. • 
----------------------------------------------------
SHOUT TO VENTRALI 
Deviation from 
individual 
regressions 
within sexes 46 21 . 1500 0 . 4597 
Differenoes 1. 4859 4. 05 
between 
r egressions 1 0. 6831 0 . 6831 
- - - - - - - -
Deviation fro.m 
total r egress ion 47 21 . 8331 
SNOUT TO AIUL: 
Deviation from 
individual 
r egressione 
within sexes 46 65 . 7285 1. 4288 
Differences 2. 0722 252 
between 
r egressions 1 0. 6895 0. 6895 
- - - - - - - -
Deviation from 
total regression 47 66 . 4180 
MAXIMUM DEPTH OF BODY I 
Deviation from 
individual 
regressions 
within sexes 46 43 . 1572 0 . 9382 
Differences 1. 4137 4. 05 
between 
regressions 1 1. 3264 1. 3264 
- - - - - - -
Deviation from 
total regression 47 44 . 4836 
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TABLE 7 
FREQUENCY DISTRIBUTION OF OORSAL AND ANAL FIN RAY COUNTS 
IN FEMALES AND MALES 
Sex N 
Nuabsr of fish having dorsal fin 
ray counts of; 
24 25 26 
---.-------------------------------
F 
M 
F 
M 
23 10 
27 12 
12 
14 
1 
1 
Number of fish having anal fin 
ray counts of: 
- - - - - - - - - - - - - - - -
20 21 22 23 
--------------------------------
23 5 
27 10 
TABLE 8 
12 
14 
6 
2 1 
ANALYSIS OF v'\RIAl1C~ FOR DORSAL AND Ai'iAL FI N RAYS OF 
FEMALES AND MALES 
Source of Degrees of Sum of Mean Observed 5~F . 
variation freedom squares square F. 
-.--------- ---------------------.----
DORSAL FIN RAYS ; 
Between aexee 
Within sexee 
Total 
ANAL PIN RAYS, 
Between sexes 
'" i thin sexes 
Total 
1 0.0031 0 . 0031 
107.5161 252 
48 15.9969 0 . 3333 
- - - - - - - -
49 16 .0000 
1 0. 8767 0 . 8767 
1.6423 4.04 
48 25.6233 0 . 5:n8 
- - - - - -- -
49 26.5000 
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TABLE 9 
SIGNIFICANCE AND NON-SIGNIFICANCE OF VARIOUS CHARACTERS 
BETWEEN SEXES 
Sex Head 
length 
Snout to 
first 
dorsal 
Snout to 
seoond 
dorsal 
Snout to 
ventral 
Snout to 
anal 
----_._.--------------------------------------------------
F v. 
M 
Sex 
liS S 
Muimum 
depth 
of body 
NS 
--Continued 
Dorsal 
ray 
counts 
liS 
Anal 
ray 
counts 
NS 
-------------------------------------------------------
F v. 
M NS 
NS = Non-significant 
NS NS 
S = Signifioant 
It can be seen from Table 9 that exoept for snout to 
first dorsal. whioh is signifioant at 5~ probability level. 
all the other charaoters are non-significant. Therefore. 
in the subsequent analyses of eamples two sexes were 
treated together. The regression lines for eaob male and 
female oharaoter are plotted in Plate 1. Figs . 8 to 13. 
To tes t the homogeneity or otherwise of populations 
at a partioular oentre from year to year . and from diffe-
r ent oentres wi thin a year samples we r e oollected during 
1957, 1958 and 1959 from Rameswaram, Thangaoh1madam, 
Rameswaram Road and Pudumadam. However , samples were not 
available at Rameswaram Road during 1957. In 1958 fish 
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were also procured from Madras and Vizhingam. 
Samples collected during different years from the same 
place and from different centres within a year were pooled 
together and analysed. In the event of their showing 
signifioant differ ences, they were then treated in combi-
nations of t wo's. The relevant details of t he analyses 
are given in t ables 10 to 22 and t he final results are 
presented in tabl es 23 and 24. 
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TABLE 10 
STATISTICS OF MORPHOMh~RIC MEASUREMENTS OF §. LEPTOLEPIS DURING 1957 FROII RAJ4ES-
WARAII, THANGACHIJ4ADAJ( AND PUDUllADAM* 
Looality N SX SY SX2 SY2 SXY 
------ -----------------------------------
1. HEAD LENGTH I 
Rameswaram 55 4033.5 1121.2 310500.99 23679.28 85669.10 
Thangaohimadam 66 6657.5 1806.0 677227.75 49887.00 183736.20 
Pudumadam 41 3610.0 979.7 3'0'10.50 24240.U 89437.90 
2. SNOUT TO FIRST DORSALI 
Rameswaram 55 4033.5 1388.3 310500.99 36637.75 106596.45 
Thangaohimadam 66 6657.5 2317.5 677227.75 82223.73 235867.65 ~ 0-
Pudumadam 41 3610.0 1240.0 330310.50 38869.60 113256.25 
3. SNOUT TO SECOND DORSALI 
Rameswaram 55 4033.5 1954.1 310500.99 74287.31 150685.00 
Thangaohimadam 66 6657.5 3293.3 677227.75 165971.01 335176.55 
Pudumadam 41 3610.0 1764.2 330310.50 78969.68 161440.40 
4. SNOUT TO VENTRAL I 
Rameswaram 55 4033.5 1267.0 310500.99 30G4S . 56 97496.78 ; 
Thangaohi_dam 66 6657.5 2098.9 677227.75 67399.19 213576.05 
Pudumadam 41 3610.0 1149.2 330310.50 33392.98 104977.55 
5. SNOUT TO ANAL I 
Rameswaram 55 4033.5 1774.2 310500.99 60337.10 136818.49 
Thangaohimadam 66 6657.5 2943.3 677227.75 132586.73 299576.35 
Pudumadam 41 3610.0 1595.7 330310. 50 64744.75 146187.10 
CE
NT
RA
L  
MA
RI
NE
 FI
SH
ER
IE
S 
RE
SE
AR
CH
 IN
ST
ITU
TE
, C
OC
HI
N.
-Continued 
_~~illL __ 2.. __ ~! ____ ~ ___ ~ ______ ~sL ___ ~sn~ __ _ 
6. IlAXIJIUJI DEPTH OP BODY, 
Rameawaram 55 4033.5 
Thangaohimadam 66 6657.5 
Pudumadam 41 3610.0 
1185.9 
1965.0 
1109.2 
• Notations are same _ in table 4 . 
310500.99 
677227.75 
330310.50 
TABLE 11 
26816.99 
59207.82 
31496.32 
91195.61 
200108.80 
101724.25 
REGRESSION AND CORRELATION DATA lOR MORPHOMETRIC MEASUREMENTS OF S. LEPTOLEPIS 
DURING 1957 FROM RAl4ESWARAM , THANGACHlMADAJ4 AND PUDUMADAM -
Looality D.P. ~~~!_!S~!!!!_~~_~~~~=!!-_ b r Errors of Est1-
2 2 mate 
--.------][ y xy S.S. D. F. 
-----------------------------------------.-----------1. HEAD LENGTH I 
Rameswaram 54 14698.7673 823.1084 3444.3691 0.2343 0.9902 15.9878 53 
Thangaohi-
madam 65 5677 .6554 468.2728 1562.7910 0.2752 0.9584 38.1101 64 
Pudwnadam 40 12454.4025 830.3791 3176.5098 0.2550 0 . 9877 20.2066 39 
2. SNOUT TO PIRST OORSAL I 
Rameawaram 54 14698.7673 1594.5339 4783.5764 0.3254 0.9880 37.3637 53 
Thangachima-
dam 65 5677 .6554 847.8778 2098.6160 0.3696 0.9564 72.1722 64 
Pudumadam 40 12454.4025 1367.1610 4075 .7622 0.3272 0.9877 33.3486 39 
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Con:li1m!esJ, 
Locality D.P. _~,.L!!~U8!!! and E~~!-__ b r Errore of Eat1-
x 72 xr _te -----
S.S. D.F. 
--------------------------------------.---
3. SNOUT TO SECOND DORSAL, 
Rameawaram 54 14698.7673 4859.9135 7378.4119 0.5019 0.8729 1156.1361 53 
Th9Jl8ach1-
madam 65 5677.6554 1640.3299 2977.3872 0. 5244 0.9756 78.9751 64 
Pudumadam 40 12454.4025 3057.4449 6104.7415 0.4901 0.9894 65.1000 39 
4. SNOUT TO VENTRAL: 
Rameawaram 54 14698.761'3 1461.4873 4579. 6073 0 .31 15 0 .9880 34.6464 53 ~ 
Th9Jl8aoh1- Ol 
madam 65 5677 .6554 650.9899 1857.4629 0. 3271 0.9661 43.3135 64 
Pudumadam 40 12454.4025 1181.7449 3791 .8915 0.3044 0.9884 27.2583 39 
5. SNOUT TO ANAL, 
Rameawaram 54 14698.761'3 3104.6339 6705 .1137 0.4561 0.9926 45.9727 53 
Th9Jl8achi-
madam 65 5677 .6554 1328.9287 2682.1114 0.4723 0.9764 61.9055 64 
Pudumadam 40 12454.4025 2640.8844 5687.6610 0.4566 0.9918 43.4505 39 
6. MAXIMUM DEPTH OF BODY: 
Rameswaram 54 14698.7673 1246.8299 4226.0164 0.2875 0.9871 31.8155 53 
Th9Jl8aohi-
madam 65 5677 .6554 704.4110 1896.8682 0.3340 0.9480 70.6796 64 
Pudumadam 40 12454.4025 1488.4020 4060.5427 0.3260 0.9438 164.5323 39 
r D Correlation ooeffioient D. F . _ Degree s of freedom 
5 . 5 ._ Sum of squares b _ Regression ooeff1oient CE
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TABLE 12 
STATISTICS OP MORPHOMNTRIC MEASUREMEriTS OP S. LEPTOLEPIS DURING 1958 FROM lWlES-
WARAM , THANGACHIMADAM , RAKESWARAK ROAD, PUDUMADAM , MADRAS AND VIZHINGAII* 
Looality N SX SY SX2 sy2 sn 
---------- -------- --------
1. HEADLENGTHz 
Ramoawaram 44 3653.0 987.2 323127.00 23275.50 86668.10 
Thangaoh1madaa 50 4733.7 1278.8 469219.19 34112.82 126474.85 
Rameewaram Road 50 5908.0 1563.4 704667.50 49291.98 186296.10 
Pudumadam 52 5432.9 1424.0 579516.65 39118.24 151668.00 
I4adrae 50 6149.0 1606.2 759269.00 51764.32 198197.60 
Vizh1ng8lll 17 1453.0 377.5 124991.00 8421.27 32432.60 ~ \0 
2. SNOUT TO FIRST DORSALz 
Rameewaram 44 3653 .0 1242.8 323127.00 37142.94 109520.70 
Thangaoh1mad8lll 50 4733.7 1637.8 469219.19 56063.24 162146.65 
Rameawaram Road 50 5908.0 1993.8 704667.50 80380.44 237913.60 
Pudumadam 52 5432.9 1822.4- 579516.65 65176.54 194297.44 
Madrae 50 6149.0 2088.0 759269.00 87554.90 257790.00 
Vizhingam 17 1453.0 475.4 124991.00 13364.38 40845.80 
3. SNOUT TO SECOND DORSALz 
Rameewaram 44 3653.0 1782.6 323127.00 77135.12 157854.70 
Thangaohlmadam 50 4733.7 2346.0 469219.19 115630.76 232891.50 
Rameewaram Road 50 5908.0 2906.9 704667.50 170780.49 346838.15 
PudUllladam 52 5432.9 2632.8 579516 .65 136198.26 280901.51 
Madras 50 6149.0 3032.3 759269.00 184711.39 374447.30 
Vizh1ngam 17 1453.0 678.6 124991.00 27293.72 58388.40 
t 
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Locality If SX SY sx2' Sy2 SXY 
-----------------------_ ... _---- --- ----------.----
4. SNOUT TO VENTRAL : 
Rameswaram 44 3653.0 1141.1 323127.00 31653.69 101112.00 
Thangachimadam 50 4733 .7 1506.9 469219.19 47542.85 149314.54 
Rameswaram Road 50 5908 .0 1850.2 704667.50 69118.32 220638.90 
Pudumadam 52 5432 .9 1684.8 579516 .65 556,10.04 179470.55 
Madras 50 6149.0 1904.5 759269.00 72785.79 235039 .40 
Vizh1ngam 17 1453.0 437.3 124991.00 11324.97 37605.90 
5. SNOUT TO ANAL I VI 
Rameswaram 44 3653.0 1629.5 323127.00 65205 . 53 145080.60 0 
Thangachimadam 50 4733.7 2102.7 469219 .19 92875.45 208684 .40 
Rameswaram Road 50 5908.0 2629.1 704667.50 139938.81 313895 .15 
Pudumadam 52 5432 .9 2387.3 579516 .65 112062.37 254793.88 
Madras 50 6149 .0 2737.9 759269.00 150521.17 :n7984.50 
Vizh1ngam 17 1453.0 607 .8 124991.00 21956.44 52343 .00 
6. I4AXlldUM DaTH OF BODYI 
Rameswaram 44 3653.0 1095.2 323127.00 29210.76 97095.20 
Thangachimadam 50 4733.7 1425.6 469219.19 42588.44 141294.05 
Rameswaram Road 50 5908 .0 1790.2 704667.50 64622~12 213292.25 
Pudumadam 52 5432.9 1636.2 579516 .65 52455.00 174189.67 
Madras 50 6149.0 1841.0 759269.00 68005.24 227138.30 
Vizh1ngam 17 1453.0 450.4 124991.00 11987.66 38685.10 
• Notations are same as in table 4 • 
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TABLE 1} 
REGRESSION AND CORREI.ATION DATA FOR MORPHOJ(E'fRIC 1lEASUREMENTS OF .§. . LEPTOLEPIS 
DURING 1958 PRO RAMESWARAM , THANGACHIIlADAM , RAMESWARAll ROAD, PUDUMADAM , MADRAS 
AND VIZHINGAM* 
__ ~~~!~~!!_~~_~!2~~~!! ___ Errors of 
Looality D. F. 2 2 b r Estimate 
----.--x y xy S.S . D. P. 
----------.--
- .---- -----_ .. ------------------1. HEAD LENGTH: 
Rameswaram 4} 19844.9773 1126 . }219 4708.06}7 0 . 2}72 0 . 9958 9 . }711 42 
Thangaohimadam 49 21060.8762 1406.2}12 5405 .7388 0.2566 0.99}3 18.7291 48 
Rameswaram Road 49 6578.2200 407 . 5886 1564 .7560 0 . 2376 0 . 9956 35 . 3816 46 VI 
Pudumad8111 51 1169}.5268 722.5477 2690 .1231 0 . 2430 0.9859 20.2468 50 .-
Madras 49 3064 . 9600 166 . 7512 667 .1 240 0.2176 0.9332 21 .5449 46 
Vizhing8111 16 802.2353 36. 5495 167.4530 0 . 2087 0 . 9522 3.5966 15 
2. SNOUT TO P'IRST DORSAL : 
Rameswaram 43 19844.9773 2039 . 4891 6340 .0546 0 . 3194- 0 . 9966 13 . 9745 42 
Thangaohimadam 49 21060.8762 2415 . 4632 7069 .5728 0.3366 0.9940 28.9508 48 
Rameswaram Road 49 6578 .2200 875 .671 2 2326.1920 0 .3536 0.9692 53.0826 48 
Pudumad8111 51 11893 . 5268 1308 . 4293 3895 .1908 0.3275 0.9874 32 .7345. 50 
Madras 49 3064 . 9800 360.0200 1007.7600 0 .3287 0.9593 28 .6703 48 
Vizh1ng8111 16 802.2353 69 . 9589 213 .0824 0.2656 0 . 8999 13.3620 15 
}. SNOUT TO SECOND DORSAL, 
Rameewaram 43 19844 . 9773 4915 . 5119 9858 .3865 0 . 4967 0 . 9982 18.1627 42 
Thangaohimadam 49 21060 . 8762 5556.4400 10786.2960 0 . 5121 0 . 9971 32.2548 48 
Rameswu8111 Road 49 6578.2200 1779.1378 3358. 8460 0 . 5106 0 . 9818 64 .1 076 48 
Pudumadam 51 11893.5268 2897 . 5708 5829 . 6039 0.4901 0.9963 40 .1 945 50 
Madras 49 3064 . 9800 814 . 5242 15.35.0460 0.5008 0.9715 45 . 7211 46 
Vizh1ng8111 16 802 .2353 205.6048 388. 0589 0.4837 0 . 9555 17.8922 15 
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Looality D.F. _~~2! s'iuar!!T.LE~~~:!!-._ b r Errore ot Estimate x y xy .. --
S. S. D. F. 
-----------------------------------------------------.-
4. SNOUT TO VENTRAL. 
Rameawaram n 19844.9773 2060 .2989 6374 .7660 0.3212 0.9970 12.5445 42 
Thangaohimadam 49 21060 .8762 2127.8978 6650.2894 0.3157 0.9934 27.9686 48 
Rameawaram Road 49 6578.2200 653.5192 2019 .2660 0.3069 0.9739 33.6793 48 
Pudumadam 51 11893.5268 1022.5200 3444.5900 0.2896 0.9877 24.9017 50 
Madras 49 3064.9800 243.3850 823 .9900 0.2688 0.9540 21.8634 48 
Vizhingam 16 802 .2353 76 . 0'706 229 .6118 0 .2862 0.9294 10.3523 15 VI I\) 
5. SNOUT TO ANAL: 
Rameswaram 43 19844.9773 4858.4789 9795.0660 0 .4935 0.9975 23.8391 42 
Thangaohimadam 49 21060.8762 4448.5042 9613.3802 0.4564 0.9932 60.4115 48 
Rameswaram Road 49 6578 .2200 1695.4738 3240.6940 0.4926 0.9704 98 .9785 48 
Pudumadam 51 11893 .5268 2462.3452 5371 .5306 0.4516 0.9926 36.3751 50 
Madras 49 3064.9800 599.2418 1277.5580 0.4168 0.9427 66.7247 48 
Vizhingam 16 802 .2353 225.8024 393.9765 0.4910 0.9257 32.3212 15 
6. MAXIMUM DEPTH OF BODY: 
Rameswaram 43 19844.9773 1950.2364 6168.7091 0 .3108 0.9916 32.7250 42 
Thangaohimadam 49 21060.8762 1941.7328 6326.7976 0.3004 0.9894 41.1297 48 
Rameawaram Road 49 6578.2200 525.7992 1762.2180 0.2678 0.9475 53 .7244 48 
Pudumadam 51 11893.5268 971.3377 3241.3820 0.2725 0.9536 87 .9532 50 
Madras 49 3064 .9800 219.6200 732.1200 0.2388 0.9427 44 .741 4 48 
Vizhingam 16 802 .2;53 54 . 7095 189.1471 0 . 2;57 0.9029 10.1134 15 
! 
* Notations are same as in table 11 • C
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TABLE 14 
STATISTICS OF MORPHOMET RIC MEASUREMENTS OF ~. LEPTOLEPIS DURING 1959 FIlOM RAlIES-
WARAl4 , THANGACHI MADAlII , RAl4ESWARAM ROAD ABD PUDUlIIADA1I* 
__ !!~al1tl 11 SX SY SX2 sy2 SXY 
------------------------- ----------1. HEAD LENGTH, 
Rame8waram 40 3467.0 909.2 304995.00 21028.18 80055.70 
Thangachimadam 40 4018.0 1063.1 416342.00 29198.23 110230.70 
Rame_aram Road 50 6202.0 1640.6 772542.00 54117.42 204399.10 
Pudumadam 50 5724.0 1492.6 665146.00 45155.06 173233.50 
2. SNOUT TO FIRST DORSAL, 
Rame8waram 40 3467.0 1175.7 304995.00 35095.89 103435.70 \,J1 
Thangachlmadam 40 4018.0 1372.0 416342.00 48630.84 142273.00 VI 
Rameewaram Road 50 6202.0 2122.2 772542.00 90563.64 264461.70 
Pudumadam 50 5724.0 1935.5 665146.00 76059.53 224836.20 
3. SNOUT TO SECO ND DORSAL : 
Rameewaram 40 3467.0 1689.9 304995.00 72686.33 148853. 50 
Thangachlmadam 40 4018.0 1982.1 416342.00 101775.25 205806.70 
Rame.waram Road 50 6202.0 3074.0 772542.00 189901.94 382986.90 
Pudumadam 50 5724.0 2811.8 665146.00 160693.04 326822.30 
4. SNOUT TO VENTRAL, 
Rame8waram 40 3467.0 1076.6 304995.00 29412.60 94697.10 
Thangachlmadam 40 4018.0 1253.6 416342.00 40574.56 129946.50 
Rameswaram Road 50 6202.0 1957.8 712542.00 77019.02 243889.70 
Pudumadam 50 5724.0 1798.2 665146.00 65594.60 208825.20 
5. SNOUT TO ANAL , 
Rameawaram 40 3467.0 1528.0 304995.00 59348 .90 134505.70 
Thangachl madam 40 4018 .0 1776.1 416342.00 81790.79 184446. 90 
Rameewaram Road 50 6202.0 2833.4 772542.00 161382.84 353023.50 
Pudumadam 50 5724.0 2607.3 665146.00 137869.03 303216.40 
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--Continued 
__ Lo0a!ity N __ :?! __ ~ ___ E2 ______ sy2 _____ ~ _____ _ 
6. IlAXlllUll DEPTH 01' BODY z 
RameBwaram 40 3467.0 
Thangaoh1madam 40 4018.0 
RameBwaram Road 50 6202.0 
Pudumadam 50 5724 .0 
1020.9 
1176.1 
1817.9 
1692 .8 
304995.00 
416342.00 
772542.00 
665146.00 
* Hotationa are same as in table 4r 
TABLE 15 
26377 .53 
35617.95 
66379.45 
58038.44 
89656 .00 
121723.10 
226386.60 
196357.30 
REGRESSION AND OORRELATION DATA FOR MORPHOMETRIO MEASUREMENTS 01' S . LEPTOLEPIS 
DURING 1959 FROY RAMESWARAJ4 , THANGAOHlMADAlI, RAMESWARAM ROAD AND -PUDUJlADAlI* 
Looality D. 'p . 
__ ~~~~!~~!££!~~-E~~~~~!-___ _ 
x y xy 
b r Errore of 
!~!!!~te=--_ 
S. S. D. P. 
---------------------------------------------------------------------------------
1. HEAD LENGTH z 
Rame.waram 39 4492.7750 362. 0640 1250 .7900 0.2784 0.9807 13.8437 38 
Thangaohimadam 39 12733.9000 943.6898 3442.3050 0.2703 0.9929 13.1451 , 38 
Rameewaram Road 49 3245.9200 286.0528 898 . 9760 0.2769 0.9329 37.0763 48 
Pudumadam 49 9862.4800 597 . 9648 2360.6520 0.2393 0.9725 32.9267 48 
2. SNOUT TO PIRST DORSALz 
Rame.waram 39 4492 .7750 539.1278 1531.9025 0.3409 0 . 9843 16 . 1941 38 
Thangaohimadam 39 12733.9000 1571.2400 4455.6000 0.3499 0 . 9960 12.2227 38 
Rameewaram Road 49 3245.9200 488 . 9832 1224.0120 0.3770 0.9715 21 . 4115 48 
Pudumadam 49 9862 . 4800 1136.3250 3260 .1 600 0 . 3305 0.9739 58 . 6404 48 C
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Locality D. P. _~~~!_!~Uare8_~~_~~£!! __ b r Errore or 
2!!!!!!~_ x y ~ 
8.S. D.F. 
----------------------.-------------------------
3. SNOUT TO SECOND DOBSALI 
Rame8warlllll 39 4492.7750 1292.2798 2361.4175 0.5300 0.9661 29.9976 36 
Thangach1madam 39 12733.9000 3557.2398 6704.7550 0.5265 0.9962 26.9986 36 
Rameswaram Road 49 '245.9200 912.4200 1687.9400 0.5200 0.9608 '4.6592 , 46 
Pudumadam 49 9662.4800 2568.6552 4927.4,60 0.4996 0.9790 106.8'76 48 
4. SNOUT TO VENTRAL I 
Rameewaram 39 4492.7750 4'5.9110 1362.7950 0.3071 0.9881 10.3117 38 '" Thangach1madam 39 12733.9000 1286.7360 4022.3600 0.3156 0.9936 16.1480 38 '" 
Rames"aram Road 49 3245.9200 359.4032 1044.1680 0.3216 0.9667 23.4958 48 
Pudumadam 49 9862.4600 924.1352 2967.2640 0.3008 0 .9629 31.3927 48 
5. SNOUT TO ANALI 
Rameewaram 39 4492.7750 979.'000 2066.'000 0.4599 0.9851 28 .9752 36 
Thangachimadam 39 12733.9000 2927.5098 6037.6550 0.4741 0.9886 64.8144 38 
Ramee"aram Road 49 3245.9200 619.7268 1568.5640 0.4832 0 .9616 61.7'33 48 
Pudumadam 49 9862 . 4800 2367.1642 4732 .6960 0.4196 0 .9193 96.6913 48 
6. MAXIMUM DEPTH OF BODY I 
Rame8waram 39 4492.7150 321.6098 1169.4925 0.2603 0.9729 11.1849 ,38 
Tbangachimadam 39 12133.9000 10'1.6696 3583'.8550 0.2814 0.9859 29.0223 38 
Rameswaram Road 49 3245.9200 284.2418 894 .2840 0 .2155 0.9311 '1.8515 48 
Pudumadam 49 9862.4800 721.0032 2565'. 5560 0.2601 0.9561 59 . 6116 48 
• Notations are eame aa in table 11 • CE
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TABLE 16 
COMPARISON OF DIFFERENT BODY LENGTHS WITHIN YEARS (1957, 
1958 AND 1959) BY COVARIANCE ANALYSIS PROM RAMESWARAM 
Source of 
variation 
Degrees of Sum of Jdean Observed 5~F 
freedom squares square F. • 
---------------------------------------
HEAD LENGTH: 
Deviation from 
individual 
regressions 
within years 
Differences among 
regressions 
Deviation from 
133 
2 
total regression 135 
39.2026 0.2947 
12.2460 3.06 
7.2179 3.6089 
46 . 4205 
Since the character is significant at 5% probability level, 
it is analysed in combinations of two's. 
DeViation from 
individual 
regressions 
within years 
(1957 &: 1958) 
Differences 
between 
regreasions 
95 25.3589 0.2669 
1 0.0716 0.0716 
- - - - - - - -
Deviation from 
total regression 96 
Deviation from 
individual 
regressions 
within years 
(1957 &: 1959) 91 
Differences 
between 
regressiona 
Deviation from 
1 
total regression 92 
25.4305 
29.8315 0.3278 
6.6829 6.6829 
36.5144 
3.7276 253 
20. 3871 3.94 
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-Continued 
Source of 
variation 
Degrees SUIII of Mean Observed 'f. 
of freedom squares square P. 5 p . 
------------------------------
Deviation from 
individual 
regressions 
wi thin years 
(1958 4: 1959) 
Differ ences 
betwsen 
regressions 
Deviation from 
80 
1 
total r egr ession 81 
SNOUT TO PIRST DORSAL: 
Deviation from 
individual 
regressions 
within years 
Differenoes among 
regressions 
Deviation from 
133 
2 
total regression 135 
SNOUT TO SF.cOHD DORSAL: 
Deviation from 
individual 
regressions 
within years 
Differences among 
regressions 
133 
2 
23.2148 0. 2901 
6. 2056 6.2056 
29 . 4204 
68 .1329 0.5122 
2.1284 1. 0642 
70.2613 
1204.2966 9.0548 
4.0667 2.0333 
- - - - - - - - -
Deviation from 
total regression 135 1208.3633 
. 
21.3912 3.96 
2.0777 3. 06 
" 
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-Oontinued 
Souroe of 
variation 
Degrees Sum of Mean Observed 
of freedo. squares square F. 5%F. 
-----------------------------
SNOUT TO VENTRAL: 
Deviation from 
individual 
regressions 
within years 133 57.5026 0.4323 
Differences among 1.3125 3. 06 
regressions 2 1.1349 0.5674 
- - - - - - -
Deviation from 
total regression 135 58.6375 
SNOUT TO ANAL : 
Deviation from 
individual 
regressions 
within years 133 98.7870 0.7427 
Differences among 8 .7989 3.06 
regressions 2 13.0700 6.5350 
- - - - - - - - -
Deviation from 
total regression 135 111.8570 
Since the character is significant at 5% probability level, 
it is analysed in combinations of two's. 
Deviation f rom 
individual 
r egr essions 
within years 
(1957 "= 1958) 
Differences 
between 
regressions 
Deviation from 
95 
1 
total regression 96 
69.8118 0.7348 
16.0831 3.94 
11.817911.8179 
81.6297 
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Souroe of 
variation 
59 
-Continued 
Degrees Sum of Me an Observed 
of freedom squares square F. 5?'F. 
-----------------------------------------
Deviation from 
individual 
r egressions 
within years 
(1957 &: 1959) 91 74.9479 
Dif ferences 
between 
regressions 1 0.0483 
-------
Deviation f rom 
total regression 92 
Deviation f rom 
individual 
r egressions 
within years 
(1958 &: 1959) 80 
Differences 
between 
regressions 1 
Deviation from 
total regression 81 
IlAXlMUll DEPTH OF BODY, 
Leviation f rom 
individual 
74.9962 
52.8143 
14.1513 
- - - - -
66.9656 
0.8236 
0.0483 
0.6601 
14.1513 
r egressions 
within years 133 81. 7254 0.6144 
Differences among 
regressions 
Deviation from 
2 11.1551 
total regression 135 92.8805 
5. 5775 
17.0517 253 
21 .4381 3.96 
9.0779 3.06 
Since the oharaoter is signifioant at 5~ probability l evel, 
it i6 analysed in combinations of two's. 
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-Continued 
Source of Degrees Sum of LIe an Observed 5"'. variation of freedom squares square 1" . 
---------------------------_._---
Deviation fro. 
individual 
r egressions 
wi thin years 
(1957 & 1958) 95 64 . 5405 0. 6793 
Differences 6.7697 3. 94 
between 
regressions 1 4. 5987 4. 5987 
- - - - - - -
Deviation from 
total regression 96 69 .1 392 
Deviation from 
individual 
regressions 
within years 
(1957 & 1959) 91 49 .0004 0. 5384 
Differences 4. 7293 3. 94 
between 
regressions 1 2. 5463 2. 5463 
- - - - -
Deviation from 
total regression 92 51 . 5467 
Deviation from 
individual 
regressions 
within years 
(1958 & 1959) 80 49 .9099 0. 6238 
Differenoes 15 . 0001 3. 96 
between 
regressions 1 9.3571 9. 3571 
-------
DeViation from 
total regression 81 59.2670 
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TAlILE 17 
OOMPARISON OP DIPFERBIfm BODY LENGTHS WITHIN YEARS (1957, 
1958 AND 1959) BY OOVARIANOE ANALYSIS PROM THANGAOHIMADAJ4 
Souroe of 
variation 
Degrees Bum of Mean Observed ~ 
of freedom squares square F. 5 P. 
-----------------------------
HEAD LENGTH I 
Deviation from 
individual 
regressions 
wi thin years 150 69.9843 0.4665 
Differenoes among 2.5260 
regressions 2 2.3569 1.1784 
- - - - - - - -
Deviation from 
total regression 152 72~3412 
SNOUT TO FIRS'!' DORS'&..L : 
Deviation from 
individual 
regressions 
wi thin years 150 113.3457 0.7556 
Differenoes among 3.4478 
regressions 2 5.21 04 2.6052 
- - - - - - - -
Deviation fro m 
t otal regres s ion 152 118.5561 
Sinoe the oharaoter is signifioant at 5~ probability 
it is analysed in oombinations of two's. 
Deviation from 
individual 
regressions 
within years 
(1957 & 1958) 
Differences 
between 
regressions 
Devi ation from 
112 101.1230 0. 9028 
1 4.8714 4.8714 
total regression 113 105.9944 
3.06 
3.06 
level, 
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-Oontipued 
" 
Source of Degrees Sum of Mean Observed 5:'P. 
variation of freedoa squares square P. 
-
-------- -------
Deviation from 
individual 
r egressions 
within years 
(1957 4: 1959) 102 84.3949 0.8274 
Differences 13.9328 3.92 
between 
regressions 1 11.5280 11.5280 
- - - - - - - -
Deviation from 
total regression 103 95.9229 
Deviation from 
individual 
regressions 
within years 
(1958 Ii: 1959) 86 41.1735 0. 4787 
Differences 2. 9224 3. 94 
between 
regressions 1 1.3990 1.3990 
- - - - -
Deviation from j 
total regression 87 42. 5725 
SHOUT TO SECOND DORSAL; 
Deviation fro m 
individual 
regressions 
within years 150 138.2285 0.9215 
Differences among 1.0135 3.06 
regressions 2 1.8680 0.9340 
- - - - - - - -
Deviation from 
total regression 152 140.0965 
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-Co!l~1nuesl 
Souroe of Degree. Sum of l4ean ObBerved 5?'F. variation of freedom squares square F. 
-----------------
---------SNOUT TO VENTRAL: 
Deviation f rom 
individual 
regressions 
wi thin years 150 87.4301 0.5828 
• Differences 
1.8584 19.49 
among 
regr essions 2 0.6273 0.3136 
- - - - - - - -
Deviation fro m 
total regression 152 88.0574 
SNOUT TO ANAL: 
DeViation f rom 
individual 
regressions 
wi thin years 150 187. , 314 1.2475 
Differences among 1.1622 3.06 
regressions 2 2.8998 1.4499 
- - - - - - - -
Deviation from 
total regression 152 190.0312 
MAXIMUM DEPTH OF llODY I 
Deviation from 
individual 
regres.ions 
within years 150 140.8316 0.9388 
Differences among 5.8365 3.06 
regreBsions 2 10.9588 5.4794 
- - - - - - - -
Deviation from 
total regression 152 151.7904 
Since the charaoter 18 significant at 5% probability 
level , it is analysed in combinations of two's . 
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- C2!lUaued 
Source of Degrees Sum of Mean Observed 5%1. variation of freedom squares square F. 
------------------------- --------
Deviation from 
i ndividual 
r egressions 
within year s 
(1957 & 1958) 112 111.8093 0. 9982 
Differ enoes 5.0844 3. 92 
between · 
regreSSions 1 5.0753 5. 0753 
- - - - - - - -
Deviation fro m 
total regression 113 116.8846 
Deviation f ro m 
i ndividual 
r egressions 
within years 
(1 957 /I: 1959) 102 99 .7019 0. 9774 
Diff erences 11 . 1375 3. 92 
between 
regreSSions 1 10.8858 10 .8858 
- - - - - - - -
Deviation f rom 
total r egression 103 110 . 5877 
Deviation f rom 
indi vidual 
regr essions 
within years 
(1958 Il: 1959) 86 70 . 1520 0.8157 
Dif f erences 3. 4947 3. 94 
between 
regressions 1 2.8507 2. 8507 
- - - - - - -
Deviation from 
total regression 87 73.0027 
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TABLE 18 
COMPARISON OF DIFFERENT BODY LENGTHS WITHIN !BARS (1958 
AND 1959) BY COVARI ANCE ANALYSIS FROM RAJtESi ARAM ROAD 
Source of Degr ees Sum of Me an Observed 5~F. variation of freedom squares square F. 
---.---------------------------------------.-
HEAD LENGTHI 
Deviation from 
i ndividual 
regressions 
wi thin years 96 72.4579 0.7547 
Differences 4.3997 3.94 
between 
r egressions 1 3.3205 3.3205 
- - - - - - -
Deviation from 
t otal regr ess ion 97 75.7784 
SNOUT TO FIRST DORSALI 
Deviation fro m 
individual 
regressions 
within years 96 80 .5001 0. 8385 
Diff er ences 1.4280 3.94 
bet ween 
r egr essions 1 1.1974 1. 1<174 
- - - - -
Deviation fro m 
total r egression 97 81.6975 
SNOUT TO SECOIID DORSAL: 
Deviation from 
individual 
regressions 
within years 96 98.7668 1.0288 
Diff erences 5.3388 253 
be t ween 
r egressions 1 0.1 927 0.1 927 
- - - - - - -
Deviation fro m 
total r egr ession 97 98.9595 
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-C2!1!i inuesl 
Souroe ot Degrees Sum ot Mean Observed 5~P. variation ot treedom squares square I. 
-- ---------------------------~-
SNOUT TO VENTRAL I 
Deviation trom 
individual 
r egreseions 
within years 96 57.1751 0. 5955 
Di fferenoes 1.2627 253 
between 
r egressions 1 0.4716 0. 4716 
- - - - -
Deviation from 
to tal regressi on 97 57.6467 
SNOUT TO ANAL : 
Deviation fro m 
individual 
regressions 
within years 96 160.7118 1.6740 
Dif fer enoes 8.7232 253 
between 
regr essions 1 0.1919 0. 1919 
- - - - -
Devi ation f rom 
t otal regr ession 97 160.9037 
MAXIWM DEPTH OJ? BODY: 
Deviation f rom 
individual 
r egr essions 
wi thin years 96 91.5819 0.9539 
Di ffe r enoes 7.5 526 253 
bet ween 
r egres sions 1 0.1263 0. 1263 
- - - - - - -
Deviation f rom 
t otal regression 97 91.7082 
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TABLE 19 
OOMPARISON or DIFFERENT BODY LENGTHS WITHIN YEARS (1957, 
1958 AND 1959) BY OOVARIANOE ANALYSIS FROM PUDUMADAK 
Source of 
variation 
Degrees Sum of Mean Observed 
of freedom aquares square 1 . 5~F. 
---- . ------------------------------------------------
HEAD LENGTH: 
Deviation fro m 
individual 
regressions 
wi thin years 137 73.3821 0.5356 
1.4550 3.06 
Differenoea among 
regressions 2 1.5586 0.7793 
- - - - - - - -
Deviation from 
total rsgression 139 74.9407 
SNOUT TO FIRST DORSAL: 
Deviation from 
individual 
regressions 
within years 137 124.7235 0. 9103 
25.4985 1~9 
Differenoes among 
regreaaiona 2 0.0114 0.0357 
- - - - - - - -
DeViation from 
total regression 139 124.7949 
Sinoe the oharaoter ia signifioant at 5% probability 
level, it is analysed in oombinationa of two's . 
Deviation from 
indi vidual 
regressions 
within years 
(1957 & 1958) 
Differences 
between 
regressions 
Deviation from 
89 
1 
total regression 90 
66.0831 0. 7425 
3712.5 253 
0.0002 0.0002 
- - - - + 
66.0833 
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--Continue!! 
Source of Degrees Sum of Jjjean Observed 5~P' . 
variation of freedom squares square p . 
-------------------------------------------
Deviation from 
individual 
r egressions 
within years 
(1 957 &: 1959 ) 87 91 . 9890 1. 0573 
17.5923 253 
Differences 
between 
regressions 1 0. 0601 0. 0601 
- - - - - - -
Deviation from 
total regression 88 92.0491 
Deviation from 
indiVidual 
regr essions 
within years 
(1958 & 1959) 98 91.3749 0. 9323 
18.5347 253 
Differenoes 
between 
regressions 1 0.0503 0.0503 
- - - - - - -
Deviation from total 
regression 99 91 . 4252 
SN:)UT TO S~COND DORSAL I 
Deviation f rom 
individual 
regr essions 
wi thin years 137 212.1323 1. 5484 
4. 9359 19 . 49 
Differenoes among 
r egressions 2 0. 6275 0.3137 
- - - - - - - -
Deviation from 
total regr ession 139 212.75 98 
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-Continued 
Source of 
variation 
Degr ees Sum of Mean Observed 
of freedom squares square F. 
-----------------------------------------------------
SNOUT TO VENTRAL: 
Deviation from 
individual 
r egressions 
wi thin years 
Differenoes among 
r egressions 
Deviation from 
137 
2 
t otal regr ession 139 
SIWUT TO JUrJ..L : 
Deviation f rom 
inal-vidual 
r egressions 
wi thin years 
Differ ences among 
r egr es sions 
Deviation from 
137 
2 
total r.egress ion 139 
MAXIMUM DEPTH OF BODY: 
Deviation from 
individual 
regressions 
within years 
Differences among 
regressions 
Deviation from 
137 
2 
total regression 139 
83 .5527 0.6098 
1.4339 0.7169 
84 . 9866 
176.5169 1. 2884 
1.8527 3.06 
4. 7742 2.3871 
181.2911 
312 .1031 2. 2781 
6.2579 3.06 
28 . 5127 14. 2563 
340.6158 
Since the character is significant at 5~ probability 
level , it is analysed in combinat ions of two ' s . 
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TABLE 20 
COMPARISON OF DI FFERENT BODY LENGTHS OF S. LEPl'OLEPIS 
BY COVARIANCE ANALYSIS 'ROil IWlESWARAM, THANGACHI IlADAJ4 
AND PUDUIlADAIl DURING 1957 
Souroe of 
variation 
Degrees Sum of Mean Observed 
of freedom squares square P. 5~P . 
------------------------------------------------------
HEAD LENGTHI 
Deviation from 
individual 
regressions 
within plaoes 
Differenoes 
among 
regressions 
Deviation from 
156 74 . 3045 0. 4763 
2 7. 5299 3. 7649 
total regression 158 81 .8344 
Since the character is significant at 5~ probability 
level, it is analysed in combinations of two ' s. 
Deviation from 
individual 
regressions 
wi thin places 
(Rameswaram a: 
Thangaohilladam) 117 
Differences 
between 
regressions 
Deviation from 
1 
total regression 11 8 
Deviation from 
individual 
regressions 
w1 thin places 
(Rameswaram 4: 
Pudumadam) 
Differenoes 
between 
r egressions 
92 
1 
54 . 0979 0. 4623 
6.8587 6.8587 
60 . 9566 
36.1944 0. 3934 
2.8946 2. 8946 
--- ----
Deviation from 
total regression 93 39 .0890 
14 .8360 3. 92 
7. 3579 3. 94 
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72 
-Oontinued 
Degreea Sum of Mean Observed 
of freedom squares square F. 
--------------------------------------_.------------------
Deviation from 
individual 
regressions 
within plaoes 
( Th8Jl8aohimadam 
a: Pudumadam) 103 58.3167 0.5661 
2.8115 
Differenoes 
between 
regressions 1 1.5916 1.5916 
- - - -
Deviation from 
total regression 104 59.9083 
SNOUT TO FIRST DORSAL, 
Deviation from 
individual 
regressions 
within plaoes 156 142.8845 0.9159 
5. 0488 
Differenoes among 
regressions 2 9.2484- 4.6242 
------
Deviation from 
total regression 158 152.1329 
Sinoe the oharaoter is signifioant at 5~ probability 
level, it is analysed in combinations of two's. 
Deviation from 
ind1Tidual 
regressions 
within plaoes 
(Rameswaram a: 
Thangachimadam) 117 109.5359 0.9362 
3.92 
3.04 
8 .9688 3.92 
Differences 
between 
regressions 
Deviation from 
1 8.3966 8.3966 
total regression 118 117.9325 
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Source of Degrees Sum of 14ean Observed 5'jF. 
variation of freedom squares square F. 
--------------------------------.---
Deviation from 
individual 
regressions 
within places 
(Rameswaram &; 
Pudumadam) 92 10.1123 0.1686 
1.8208 253 
Differences 
between 
regressions 1 0.4221 0.4221 
- - - - - -
Deviation from 
total regression 93 71.1344 
Deviation from 
individual 
regressions 
wi thin places 
( Thangach1madam 
& Pudumadam) 103 105.5208 1.0244 
6.8350 3.92 
Differences 
between 
r egressione 1 7.0018 7.0018 
------
Deviation from 
total regression 104 112.5226 
SNOUT TO SECOND DORSAL: 
Deviation from 
indiVidual 
regressions 
within places 156 1300.2112 8.3346 
3.6389 19.49 
Differences among 
regressions 2 4.5808 2.2904 
- - - -
Deviation from 
total regression 158 1304.7920 
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--Continued 
Source of 
variation 
Degrees Sum of Mean Observed 
of freedom squares square P. 5%P. 
-------------.----------------------SIOUT TO VENTRALI 
Deviation from 
individual 
regressions 
within places 
Differences among 
156 
regressions 2 
105.2182 0.6744 
2.0095 1.0047 
--------
Deviation from 
total regression 158 107.2277 
SNOUT TO ANAL : 
Deviation from 
individual 
regressions 
within places 
Differences among 
156 
regressions 2 
Deviation f rom 
151.3287 0.9700 
1.2031 0.6015 
total regression 158 152.5318 
MAXIMUM DEPTH OP BODYI 
Deviation from 
individual 
regresllions 
within places 
Differences among 
156 
regressions 2 
Deviation from 
267.0274 1.7117 
total regression 158 280 . 9593 
1.4897 3.04 
1.6126 19.49 
4.0695 3.04 
Since the character is significant at 5% probability 
level, it is analysed in combinations of two's. 
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-Co!lHW!e~ 
Souroe of Degrees BUll of lie an Observed 5~P'. variation of freedom aquares square P. 
-------------------.- -----------
Dev1ation from 
individual 
regressions 
within places 
(Rameswaram & 
Thangaohimadam) 111 102.4951 0.8760 
10.1464 3.92 
Differ enoes 
between 
regressions 1 8.8883 8.8883 
- - - - - - - -
Deviation from 
total regression 118 111.3834 
Deviation from 
individual 
regresaions 
within places 
( Rameswaram &: 
Pudumadam) 92 196.3478 2.1342 
4.6883 3.94 
Differenoes 
between 
regressions 1 10.0059 10.0059 
- - - - - - - -
Deviation from 
total regression 93 206.3537 
Deviation from 
individual 
regressions 
within places 
(Thangachimadam 
& Pudumadam) 103 235.2119 2.2836 
9.0153 254 
D1fferences 
between 
regressions 1 0.2533 0.2533 
- - - - - - - -
Dev1ation from 
total regression 104 235.4652 
l 
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TABLE 21 
COIIPARISON OP DIFFERENT BODY LENGTHS OF S. LEP'l'OLEPIS BY 
COVARIANCE ANALYSIS PROM RAKESWARAlI, THANGACHIIlADAl! , 
RAJlESWARAIl ROAD, PUDUlIADAll, IlADRAS AND VIZHIliGAJ4 DURING 1958 
Souroe of Degrees Sum of Mean 
!~iat!~ ______ of fre~~!-!~u&£!!_!~~are 
._-------
HEAD LENGTHI 
Deviation from 
individual 
regressions 
within places 251 108.8721 0.4337 
Differences among 3.5317 2.23 
regressions 5 7.6586 1.5317 
------
Deviation from 
total regression 256 116.5307 
Sinoe the oharaoter is signifioant at 5~ probability 
level, it is analysed in combinations of two's. 
DeViation from 
individual 
regressions 
within places 
(Rameswaram 4: 
Thangaohimadam) 90 
Differences 
between 
regressions 
Deviation from 
1 
28.1002 0.3122 
3.8573 3.8573 
total regression 91 31.9575 
Deviation from 
individual 
regressions 
within places 
(Rameswaram 4: 
Rameswaram Road) 90 
Differences 
between 
regressions 1 
Deviation from 
total regreseion 91 
44 .7527 0.4972 
0.0019 0.0019 
44.7546 
12.3552 3.94 
261.6842 253 
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--Oontinued 
Source of 
variation 
Degrees Sum of Mean Observed 
of freedom squares square F. 
-- ------------------ - ---------
Deviation from 
individual 
regressions 
wi thin places 
(Rameswaram &: 
Pudumadam) 
Differenoes 
between 
regressions 
Deviation from 
92 
1 
total regression 93 
Deviation from 
individual 
regressions 
within places 
( Rameswaram 
&: Madras) 
Differences 
between" 
r egressions 
DeViation from 
90 
1 
total regression 91 
Deviation from 
individual 
regressions 
within plaoes 
(Rameswaram 
4: Vizhingam) 
Differences 
between 
regressions 
Deviation from 
57 
1 
total r egres sion 58 
29.6199 0.3219 
1.4827 253 
0.2171 0.2171 
29.8370 
30.9160 0.3435 • ~ .9639 
1.0181 1.01 81 
31 .9341 
12.9677 0.2275 
2.7542 4.00 
0.6266 0.6266 
13.5943 
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--CgnUWled 
Source of Degrees Sum of Mean Observed 5%F. 
variation of freedom squares square F. 
----------------- ----.-------------
Deviation from 
individual 
regressions 
wi thin places 
(Thatl8achimadam 
&: Rameswaram 
Road) 96 54.1107 0.5636 
Differences 3.1442 3.94 
between 
regressions 1 1.7721 1.1721 
- - - -
Deviation from 
total regreseion 91 55.8828 
Deviation from 
individual 
regressions 
within places 
( Thangach1madam 
a: Pudumadam) 98 38.9779 0.3977 
Differences 3.5125 3.94 
between 
regressions 1 1.4208 1.4208 
- - - -
Deviation from 
total regression 99 40 .3987 
DeViation from 
individual 
regressions 
within places 
( Thangachimadam 
a: Madras) 96 40.2740 0.4195 
Differences 9.7067 3.94 
between 
regressions 1 4.0720 4 .0720 
- - - - - - - -
Deviation from 
total regreesion 97 44.3460 
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variation 
79 
--Continued 
Degr ees Sum of 
of freedom square, 
Me an Observed 5~P . square F. 
-------------------------
--- _.- -------
Deviation from 
individual 
r egressions 
wi thin places 
(Thangachimadam 
&: Vizhingam) 63 22.3257 0.3543 
Differences 5.0124 3. 99 
between 
regressions 1 1.7759 1.7759 
- - - - - - - -
Deviation from 
total regression 64 24.1016 
Deviation f rom 
indIv1dual 
regresaions 
wi thin places 
(Rameswaram Road 
&: Pudumadam) 98 55 . 6304 0. 5676 
Differences 5.0951 253 
between 
regressions 1 0.1114 0.1114 
- - - -
Deviation from 
total regression 99 55.7418 
Deviation f r om 
individual 
regressiona 
within pl aces 
(Rameewaram Road 
&: Madras ) 96 56.9265 0.5929 
Differences 1. 4403 3. 94 
between 
regressions 1 0.8540 0.8540 
- - - - - - - -
Deviat ion f rom 
total regression 97 57 . 7805 
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80 
--Continued 
Degrees Sum of Mean 
of freedom squares square 
Observed 5%' . F. 
---------------------------------------------------------
Deviation from 
individual 
r egressions 
within places 
(Rameswaram Road 
&: Vizhingam) 63 38 . 9782 0.6187 
Differences 1.0194 253 
between 
regressions 1 0.6069 0.6069 
------
Deviation fro m 
total regrsssion 64 39 .5851 
Deviation from 
individual 
regressions 
within places 
(Pudumadam &: 
Madras) 98 41. 7937 0 . 4264 
Differ ences 3. 6695 3. 94 
between 
regressiolUl 1 1.5647 1.5647 
- - - -
Deviation f rom 
total regression 99 43.3584 
DeViation fro m 
individual 
r egresaiolUl 
wi thin placee 
(Pudumadam II: 
Vizhingam) 65 23.8454 0 .3668 
Differences 2. 4056 3. 99 
between 
regrsssions 1 0.8824 0.8824 
------
Deviation from 
total regression 66 24.7278 
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81 
--Cont inued 
Degr ees Sum of Mean 
of freedom equares square 
Observed 5%1 . F. 
----------------------------------------
Deviation fro m 
individual 
regressions 
within places 
(Madras and 
Vizhingam) 63 25.1415 0.3990 
Differences 7.8853 
between 
regressions 1 0.0506 0.0506 
- - - -
Deviation from 
total regres sion 64 25.1921 
SNOUT TO FIRST DORSAL: 
Deviation from 
individual 
r egressions 
within places 251 170.7747 0.6803 
Differences among 2.9970 
regressions 5 10.1947 2.0389 
- - - -
Deviation from 
total regression 256 180.9694 
Since the character is significant at 5% probability 
level, it is analysed in combinations of two's. 
Deviation from 
individual 
regressions 
within places 
(Rameswaram & 
Thangaohimadam) 
Differences 
between 
regressions 
Deviation from 
90 
1 
total regression 91 
42.3253 0.4769 
5.8429 
2.1865 2.1865 
45.7118 
253 
2.23 
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- Continued 
Source of Degr ees Sum of Mean Observed 5:'F. variation of freedom squares square F. 
-----------------.- .--------- ------.-------
Deviation from 
individual 
r egresaions 
wi thin places 
( Rameswaram & 
Rameswaram Road) 90 67.0571 0.7450 
Differences 7.7297 3.94 
between 
regressions 1 5.7587 5. 7587 
------
Deviation from 
total regression 91 72.8158 
Deviation from 
individual 
regressions 
wi thin places 
( Rameswaram 
a: Pudumadam) 92 46 .7090 0 . 5077 
Differences 1. 0599 253 
between 
regressions 1 0 .4790 0.4790 
- - - -
Deviation from 
total regression 93 47.1880 
Deviation fro m 
individual 
regressions 
withi:n places 
(Ramsswaram 
& Madras) 90 42 .6448 0. 4738 
Differences 2. 0546 253 
between 
regressions 1 0.2306 0.2306 
- - - - - - - -
Deviation from 
total regression 91 42.8754 
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-Continued 
Souroe of 
variation 
Degrees Sum of Mean Observed 
of freedom squares square F. 5%F. 
-------------------------_.-------------------------------
Deviation from 
individual 
regressions 
wi thin places 
(Rameswaram 
& Vizhingam) 
Differenoes 
between 
regressions 
Deviation from 
57 27.3365 0.4795 
1 2.2374 2.2374 
total regression 58 29.5739 
Deviation from 
individual 
regressions 
within places 
(Thangachimadam & 
Rameswaram Road) 96 
Differences 
between 
regressions 
Deviation from 
1 
total regression 97 
Deviation from 
individual 
reg:ressions 
wi th~.n places 
(Thangachimadam 
& Pudumadam) 98 
Differences 
between 
regressions 
Deviation from 
1 
total regression 99 
82.0334 0.8545 
1.4482 1.4482 
83.4816 
61.6853 0.6290 
0.6318 0.6318 
62.3171 
4.6661 4.00 
1.6947 3.94 
1.0044 3.94 CE
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- -Continued 
Souroe of 
variation 
Degrees Sum of Mean Observed 5%F. of freedom squares square F. 
---------------------------------------------------------
Deviation fro m 
individual 
r egressions 
within plaoes 
( Thangaohimadam 
& Madras) 96 
Differences 
between 
regressions 
Deviation fro m 
1 
total regression 97 
DeViation from 
individual 
r egressions 
wi t hin plec T's 
( Thangachimadam 
/I: Vizhingam) 63 
Differenoes 
between 
regressions 
Devi ation froM 
1 
total regression 64 
Deviation from 
individual 
regressions 
wi thin plaoes 
(Rameswaram Road /I: 
Pudumadam) 98 
Differences 
between 
regression8 
Deviation from 
, 
total regr e8sion 99 
57 . 6211 0.6002 
3. 6642 253 
0 . 1638 0 . 1638 
- - - -
57 . 7849 
42 . 3128 0 . 6716 
5. 8024 
3. 8969 3. 8969 
46 . 2097 
85 .8171 0. 87 56 
3. 2989 3.94 
2.8886 2. 8886 
88 . 7057 
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85 
-Continued 
Degr ees Sum of Me an 
of freedom s quares s quare 
Observed 5%F. F. 
--------------------------------------------
Deviation fro m 
individual 
r egressions 
wi thin places 
( Rameswaram Road 
&: Madras) 96 81 . 7529 0. 8515 
Dif ferences 1. 5128 3. 94 
between 
regressions 1 1. 2882 1. 2882 
- - - -
Deviation from 
total regression 97 83 . 0411 
Deviation fro m 
tndividual 
r egressionlil 
within places 
(Rameswaram Road 
&: Vi.hingam ) 63 66 . 4446 1. 0546 
Differences 5. 2515 3. 99 
between 
r egr es s ions 1 5. 5383 5. 5383 
- - - -
Deviation from 
t otal regression 64 71 . 9829 
Deviation from 
individual 
regreSSion. 
within places 
(Pudumad8111 Ii: 
Madras) 98 61 . 4048 0 . 6265 
Dif ferences 3. 0940 3. 94 
between 
r egr essions 1 1. 9384 1. 9384 
- - - -
Deviation f rom 
total regres s ion 99 63 . 3432 
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86 
--Continued 
Degrees Sum of 
of fr eedom squares 
Me an Observed 5%F. s quare F. 
---------------------------------------------------------
Deviation fro m 
individual 
r egressions 
within places 
(Pudumadam & 
Vizhingam) 65 46 .0965 0.7091 
Differences 4.0599 3.99 
between 
regressions 1 2.8789 2. 8789 
- - - -
Deviation fro m 
total regression 66 48.9754 
Deviation f r om 
individual 
regressions 
within places 
(Madras &: 
Vizhingam) 63 42.0323 0.6671 
Differences 3.8052 3.99 
between 
regressions 1 2.5385 2. 5385 
- - - -
Devi tion from 
total regression 64 44.5708 
SNOUT TO SECO ND DORSAL: 
Deviation f rom 
individual 
r egressions 
within places 251 218.3329 0.8698 
Dif ferences among 1.1819 2.23 
r egressions 5 5. 1401 1. 0280 
- - - - - - - -
Deviation from 
total regression 256 223.4730 
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87 
--Continued 
Degr ees Sum of ean Obs erved 
of f r eedom s quares s quare F. 5%F. 
---------------------------------------------------------
SNOUT TO VZNTRAL : 
DeVi ation f rom 
individual 
r egr essions 
within places 
Differ enc es among 
r egrsssions 
Deviation f rom 
251 131.3098 0.5231 
5 13.7856 2.7571 
------
total regression 256 145.0954 
5. 2706 
Si nce t he characte r i s significant at 5% probability 
l evel, i t i s anal ysed i n combinations of two's . 
Deviation f ro m 
indivi dual 
r egr es s ions 
within pl aces 
( Rameswaram ~ 
Thangaohimadam ) 
Diffe r ences bet-
ween regres sions 
Deviation from 
90 
1 
to t al regress ion 91 
Devi ation from 
i ndividual 
regressions 
with:ln pl aces 
( Rameswaram &: 
Rameswaram Ro ad) 90 
Differ ences 
bet ween 
r egressions 1 
Deviation from 
total regression 91 
40 . 5131 0 . 4501 
1.4762 
0 . 3049 0 . 3049 
40.81 80 
46 .2238 0 . 5135 
1. 9579 
1. 0054 1. 0054 
- - - -
47 . 2292 
2. 23 
253 
3.94 CE
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88 
- -Continued 
Degr ees SUl!I of 
of freedom B ~uares 
Mean Observed 5%F . s quare F. 
---------------------------------------------------------
Deviation fro m 
individual 
r egressions 
within places 
( Rameswaram &: 
Pudumadam) 92 37. 4462 0. 4070 
Differ ences 18.2560 3. 94 
between 
regressions 1 7.4302 7. 4302 
- - - -
Deviation fro m 
total regression 93 44 .8764 
Deviation fro m 
individual 
regressions 
within places 
(Rameswar am 
&: Madras) 90 34. 4079 0. 3823 
Differenoes 19. 0591 3. 94 
between 
r egr essions 1 7.2863 7. 2863 
- - - -
Deviation fro m 
total regres sion 91 41 . 6942 
Deviation froL1 
individual 
regressions 
within places 
( Rameswaram <1 
Vizhingam) 57 22 .8968 0. 4016 
Differences 2. 3535 4. 00 
between 
regr essions 1 0 . 9452 0. 9452 
- - - -
Deviation fr om 
total regression 58 23 .8420 
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89 
- Continued 
Degr ees Sum of 
of freedom squares 
Me an Observed 5%F . s quare F. 
---------------------------------------------------------
Deviation from 
individual 
r egressions 
within places 
(Thangachimadam & 
Rameswaram Road) 96 61.6479 0.6421 
Differences 1.6531 253 
between 
regressions 1 0.3884 0. 3884 
- - - - - - - -
Deviation from 
total regression 97 62.0363 
Deviation from 
individual 
regressions 
wi thin places 
(Thangachimadam & 
Pudumadam) 98 52 .8703 0.5394 
Differences 9.6334 3. 94 
between 
regressions 1 5.1 963 5.1 963 
- - - -
Deviation from 
total regre ss ion 99 58 . 0666 
Deviat ion from 
individual 
regressions 
within places 
( 'I'hmgachimadam 
& Madras) 96 49 . 8320 0 . 5190 
Differences 11.3516 3. 94 
between 
regresfllons 1 5.8915 5. 8915 
- - - - - - - -
Deviation f r om 
total regr es sion 97 55 . 7235 
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90 
--Continued 
Degrees Sum of 
of freedom squares 
Mean Observed 5%F. square F. 
---------------------------------------------------------
Deviation from 
individual 
regressions 
within places 
(fhangachililadam 
& Vizhingam ) 6, ,8 . 3209 0. 6082 
Differences 1.1095 , . 99 
between 
regresoions 1 0. 6748 0. 6748 
- - - -
Deviation fro m 
total r egr ession 64 38.9957 
Deviation from 
individual 
regr ess ions 
within pl aces 
( Rameswar am Road 
98 58 . 581 0 0. 5977 
& Pudumadam) 
Differences 2. 1320 3. 94 
between 
regressions 1 1. 2741 1 . 2741 
- - - -
Deviation f rom 
total regression 99 59 . 8551 
Deviation from 
individual 
regressions 
wi thin places 
(Rameawaram Road 
& Madras) 96 5 ~ . 5427 0. 5786 
Differ ence. 5. 2516 3. 94 
between 
r egressions 1 3. 0386 3. 0386 
- - - -
Deviation from 
total regression 97 58 . 5813 
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-C2!l:U,Due~ 
Souroe of Degrees Sum of Mean Observed 5~P . variation of freedom squares square F. 
------------------------------
Deviation from 
individual 
regressions 
within places 
(Ramesware Road 
8: Vishingam) 63 44.0316 0.6989 
Differenoes 2.2706 253 
between 
regressions 1 0.3078 0.3078 
------
Deviation from 
total regression 64 44.3394 
Deviation from 
indiVidual 
regressions 
wi thin places 
(Pudumadam 8: 
Madru) 98 46.7651 0.4771 
Differenoes 2.2051 3.94 
between 
regressions 1 1.0521 1.0521 
------
Deviation from 
total regression 99 47.8172 
Deviation from 
individual 
regressions 
within places 
(Pudumadam 8: 
Vizhingam) 65 35.2540 0.5423 
Differences 62.3333 253 
between 
regressions 1 0.0087 0.0087 
- - - -
Deviation from 
total regression 66 35.2627 
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variation 
92 
-Continued 
Degrees Sum of Mean 
of freedo. squares square 
---------------------.-----
Deviation from 
individual 
regressions 
within plaoes 
( Iladras /I: 
Vizhingam) 63 32.2157 0.5113 
Differences 2.6644 
between 
regressions 1 0.1919 0.1919 
- - - -
Deviation from 
total. regression 64 32.4076 
SNOUT TO ANAL I 
Deviation from 
individual 
regres8ions 
within plaoes 251 318.6501 1.2695 
Differences among 4.9288 
regressions 5 31.2860 6.2572 
- - - - - - - -
Deviation from 
total regression 256 349.9361 
Sinoe the charaoter is significant at 5~ probabUity 
level, it is analysed in combinations of two's. 
Deviation from 
individual. 
regreSSions 
wi thin plaoes 
(Rameswaram & 
Thangaohimadam) 90 84.2506 0.9361 
253 
2.23 
• 
Differenoes bet-
ween regressions 
15.0413 3.94 
1 14.0802 14.0802 
Deviation from 
total regression 91 98.3308 
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-C.ntinued 
Souroe of 
variation 
Degree. Sum of Mean Observed % 
of freedom squares square P. 5 P. 
-------------------------------------
Deviation from 
individual 
regression8 
wi thin plaoes 
(Rameswaram & 
Rame8waram Road) 90 122.8176 1.3646 
Differenoes 317.3488 253 
between 
regressions 1 0.0043 0.0043 
- - - - - - - -
Deviati n from 
total regres sion 91 122.8219 
Deviation from 
individual 
regressions 
wi thin plaoes 
(Rameswar&l!l &: 
Pudumad8ll) 92 60.2142 0.6545 
Differenoes 19.9899 3.94 
between 
regressions 1 13.0834 1 }.0834 
-------
Deviation from 
total regression 93 73.2976 
Deviation from 
individual 
regressions 
within plaoes 
(Ram,swaram & 
Madras ) 90 90.5638 1.0062 
Differenoes 15.5446 3.94 
between 
regressions 1 15.6410 15.6410 
- - - - - - - -
Deviation from 
total regre8sion 91 106.2048 
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-Co!l~inued 
Souroe of Degrees Sum of lie an Obsernd 5%P. variation of freedom squares square P. 
--------------- --------
Deviation from 
indiVidual 
r egressions 
within plaoes 
(Rameswaram &: 
Vizhingam) 57 56.1603 0.9852 
Differenoes 209.6170 253 
between 
regressi ns 1 0.0047 0.0047 
- - - - - - - -
DeViation from 
total regression 58 56.1650 
DeTiation from 
individual 
regressions 
within places 
(Thangaohimadam &: 
Rame8waram Road ) 96 159.3900 1.6603 
Differenoes 3.9525 3.94 
between 
regressi ns 1 6.5625 6.5625 
- - - -
Deviati n from 
total regression 97 165.9525 
DeViation fro m 
individual 
regressions 
within plaoes 
(Thangaohimadam 
&: Pudumadam) 98 96.7866 0.9876 
Differences 5.6081 253 
between 
regressions 1 041767 0.1767 
- - - -
Deviation from 
total regression 99 96.9633 
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-ConUDlleg 
Souroe of Degree. Sum of Mean Observed 5~F • 
variation • f freed •• squares square P. 
------------------------
Deviation from 
individual 
regressions 
within places 
( Thangaohimadam 
a: Madras) 96 127.1}62 1.3243 
Differences 3.1734 3.94 
between 
regressions 1 4.2026 4.2026 
- - - -
Deviation from 
total regreosion 97 131.3388 
Deviation from 
individual 
regressions 
within places 
(Thangachimadam 
a: Vishingam) 63 92.7327 1.4719 
Differences 1.5872 253 
between 
regressions 1 0.9273 0.9273 
- - - -
Deviation f rom 
t tal regresa10n 64 93.6600 
Deviati n from 
individual 
regressions 
within places 
(Rameswaram Road 
& Pudumadam) 98 135.3536 1 . 3811 
Differences 5.1565 3.94 
between 
regressions 1 7.1217 7. 1217 
- - - -
Deviation f rom 
total regression 99 142.4753 
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-C2nt!nJ,!ed 
Source of Degr ees Sum of lie an Observed 5%1. variaUen of freedom squares square F. 
-----------------.------
--Deviation from 
i ndividual 
r egressions 
within places 
. ( Rameswaram Road 
& Madras) 96 165.7032 1.7260 
Differences 6.9629 3.94 
between 
r egressions 1 12.0180 12.01 80 
- - - -
Deviation f rc>m 
total r egression 97 177.721 2 
Deviation from 
individual 
r egressions 
within plaoes 
( Rameswaram Road 
&: Vizhingam) 63 131.2997 2.0841 
Differences 4. 3083 3.99 
between 
r egressions 1 8.9791 8. 9791 
- - - - - - - -
Deviation from 
total r egr ession 64 140.2788 
Deviation from 
individual 
r egressions 
within places 
(Pudumadam & 
Iladr aa) 98. 103.0998 1.0520 
Differences 2.8070 3.94 
between 
regressions 1 2.9530 2. 9530 
- - - - - - - -
Deviation from 
total regression 99 106.0528 
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-Continued 
Source of 
variation 
Degrees Sum of Mean Observed 
of freedom squares square P. 
------------- ----~------------------------------------Deviation from 
individual 
r egressions 
within places 
(Pudumadam & 
Vizhingam) 
Differences 
between 
regressions 
Deviation from 
65 
1 
total regression 66 
Deviation from 
individual 
regressions 
within places 
( Madras &: 
Vizhingam) 
Differences 
between 
regressions 
DeViation fro m 
63 
1 
total regression 64 
MAXIMUJl DEPTH OF BODY I 
DeViation from 
individual 
regres8ions 
within places 
Differences among 
regressions 
Deviation from 
251 
5 
total regres sion 256 
68. 6963 1.0568 
1.1074 3.99 
1.1704 1.1704 
69.8667 
99.0459 1.5721 
2.2263 3.99 
3.5001 3.5001 
102.5460 
270.3871 1. 0772 
5.2025 2.23 
28.0211 5. 6042 
298 . 4082 
Since the charaoter is signifioant at 5~ probability 
level, it is analysed in combinations of two's . 
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Seurce of 
variation 
98 
--Continued 
Degrees BUIll of 
of freedem .quare. 
Mean Observed 5%1. a quare I. 
----.--------------- ----- - -----
Deviation from 
individual 
r egressions 
wi thin places 
(Rameawaram &: 
Thangachill&dam) 90 73.8547 0.8206 
Differences 1.3569 3. 94 
between 
regressions 1 1.1135 1.1135 
- - - -
DeViation from 
htal regression 91 74.9682 
Deviation from 
individual 
regressions 
wi thin places 
( Rameswaram &: 
Rameswaram Road ) 90 86 . 4494 0.9605 
Differences 9. 4921 3. 94 
between 
regressions 1 9.1172 9.1172 
- - - -
Deviation from 
total regression 91 95 .5666 
Deviation from 
individual 
regre'8ions 
within placea 
(Rameewaram &: 
Pudumadam) 92 120.6782 1.3117 
Differences 8.3214 3. 94 
between 
r egreslilione 1 10.9152 10.9152 
- - - - - - - -
Deviation from 
total r egreaeion 93 131.5934 
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--C!ntinued 
Source of Degrees Sum of Mean Observed 5%F. variation of freedom squares square P. 
----------------- -
---
--------
Deviation from 
individual 
regressiolUl 
wi thin places 
( Rameswaram &: 
Madras) 90 77.4664 0. 8607 
Differences 15. 9810 3. 94 
between 
regressions 1 13.7549 13.7549 
- - - - - - - -
DeViation from 
total r egression 91 91.2213 
Deviation from 
individual 
regressions 
within places 
(Rameswaram &: 
VizhingBll) 57 42.8384 0. 7515 
Differences 5. 7820 4.00 
bstween 
regressions 1 4. 3452 4. 3452 
- - - -
Deviation from 
total regression 58 47 . 1836 
Deviation f rom 
individual 
regres8ions 
wi thin plaoes 
(Thangachimadam &: 
Rameewaram Road) 96 94 .8541 0. 9880 
Differences 5. 3648 3. 94 
between 
regressions 1 5. 3005 5. 3005 
- - - - - - - -
Deviation from 
total regression 97 100. 1546 
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-Contlnued 
Source of Degrees Sum of Mean Observed 5%1. variation of freedom squares square .,. 
--------------------------------------
Deviation from 
individual 
regressions 
within places 
(ThangaChimadam 
& Pudumadam) 98 129.0829 1 .3171 
Dilferences 4.4831 3.94 
between 
regressions 1 5.9048 5.9048 
- - - -
Deviat ion from 
total regression 99 134.9877 
Deviation from 
individual 
regressions 
within places 
(Thangachimadam 
&Uadras) 96 85.8711 0. 8944 
Differences 11.3289 3.94 
between 
regressions 1 10.1326 10.1326 
------
Deviation from 
total regression 97 96.0037 
Deviation from 
individual 
regressions 
within places 
(Thangachimadam 
& Vizhingam) 63 51.2431 0.8133 
Differenoes 3.9688 3. 99 
between 
regressions 1 3.2279 3.2279 
- - - - - - - -
Deviation from 
total regression 64 54.4710 
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-CS!ntinueg 
Souroe of Degrees Sum of J4ean Observed 5%F. variation of freedom squares square P. 
--
---------- ._--------------
Deviation from 
individual 
regressions 
within plaoes 
(Rameswaram Road 
&: Pudumadam) 98 141.6776 1.4456 
Differenoes 15.8161 253 
between 
regressions 1 0.0914 0.0914 
- - - -
Deviation fro m 
total regression 99 141.7690 
Deviation from 
individual 
regressions 
within plaoes 
(Ra,meswaram Road 
&: adras) 96 98 . 4658 1. 0256 
Differenoes 1. 7168 3. 94 
between 
regressions 1 1.7608 1. 7608 
- - - - - - - -
Deviation f rom 
total regression 97 100.2266 
Deviation f rom 
individual 
regressions 
wi thin plaoes 
(Rameswaram Road 
&; Vizhingam) 63 63.8378 1. 0132 
Differenoes 1. 3743 253 
between 
regressions 1 0.7372 0. 7372 
- - - - - - - -
Deviation from 
total regression 64 64.5750 
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--::lontinued 
Source of Degrees Sum of ean Observed 5,.2. 
variation of f reedom squares square F. 
----------- -------------
Deviation f rom 
individual 
r egressions 
within pl aces 
(Pudumadam Ii: 
Madras) 98 132. 6946 1. 3540 
Differences 2. 0400 3. 94 
between 
r egressions 1 2. 7622 2. 7622 
- - - - - - - -
DeViation f rom 
total regression 99 135 . 4568 
DeViation f rom 
individual 
regressions 
within places 
(Pudumadam & 
Vizhingam) 65 98. 0666 1. 5087 
Differences 1. 4858 2~3 
between 
regr essions 1 1. 0154 1. 0154 
- - - -
Deviation from 
total regression 66 99 . 0820 
Deviation f rom 
individual 
regreaaions 
within pl aces 
( Madras & 
Vizhingam) 63 54 . 8548 0 . 8707 
Dif f erences 145 . 1166 253 
between 
regressions 1 0.0060 0 . 0060 
- - - - - - - -
Deviation from 
total regression 64 54 . 8608 
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TABLE 22 
COMPARISON OF DIPFERENT BODY LENGTHS OF S. LEPTOLEPIS BY 
COVAlUANCE ANALYSIS PROM RAMESWARAM, THANGACHIMADAM, 
RAMESWARAM ROAD AND PUDUIlADAll DURING 1959 
Source of 
variation 
Degrees SUII of Mean Observed 5~P 
of fre~ s!l.~!!-!J~!!! __ ~ ___ --': 
- ----
HEAD LENGTH I 
Deviation from 
individual 
regressions 
within places 
Differences among 
regressions 
Deviation from 
172 96.9918 0.5639 
7.8729 2.6243 
------
total regression 175 104.8647 
4.6538 2.65 
Sinoe the character is signifioant at 5~ probability 
level, it is analysed in combinations of two's. 
Deviation from 
individual 
regressions 
within plaoes 
(Rameswaram & 
Thangachimadam) 
Differences 
between 
regressions 
Deviation from 
76 
1 
total regression 77 
Deviation from 
individual 
r egressions 
within plaoes 
(Rameswaram :1 
Rameswaram Road) 
Differences bet-
ween regressions 
Deviation from 
86 
1 
total regression 87 
26.9888 0.3551 
1.6401 253 
0.2165 0. 2165 
- - - -
27.2053 
50.9200 0.5920 
151.7948 253 
0.0039 0.0039 
50.9239 
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--C!ilntinued 
Souroe of Degrees Sum of Uiean Observed 5;F. 
variation of freedom Squar6s s'luare F. 
-_. _. -------------.----------- - ---------
Deviation f rom 
indi Vi dual 
regresllions 
wi thin places 
(Rameswaram &; 
Pudumadam) 86 46 . 7704 0. 5314 
Differ encell 8. 8543 3. 94 
between 
r egr ellsions 1 4. 7052 4. 7052 
- - - -
Deviation from 
t otal regression 87 51 . 4756 
Deviation f rom 
individual 
regr ession. 
within places 
(Thangaohilfladam 
&: Rameswaram Road) 86 50 . 2214 0. 5839 
Differ enoes 5. 1354 253 
between 
r egressions 1 0 . 1137 0. 1137 
- - - -
Deviation from 
total regression 87 50 . 3351 
Deviation from 
individual 
r egressionll 
within places 
( Thangachimadam 
Ii: Pudumadam) 86 46 . 0718 0. 5357 
Differences 9. 9503 3. 94 
between 
r egressions 1 5. 3304 5. 3304 
- - - -
Deviation f r om 
total r egression 87 51 .4022 
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-Continued 
Source of 
variation 
Degrees Sum of Mean Observed % 
of freedom squares square F. 5 F. 
----------------------------------------------------
Deviation from 
individual 
r egressions 
within places 
(Rameswaram Road 
& Pudumadam) 96 70.0030 0.7291 
Differences 4.7351 
between 
regressions 1 3.4524 3. 4524 
- - - - - - - -
Deviation from 
total regress ion 97 73.4554 
SNOUT TO FIRST DORSALI 
Deviation from 
individual 
regres8ions 
within places 172 115.0753 0. 6690 
Differences among 2.8780 
regressions 3 5. 7764 1.9254 
------
Deviation f rom 
total regres sion 175 120.8517 
Sinoe the character is significant at 5~ probability 
level, it i8 analysed in oombinations of two's. 
Deviation from 
individual 
regressions 
wit~in plaoes 
(Rameswaram & 
Thangachimadam) 76 29 . 0174 0. 3818 
3.94 
2.65 
Differences 
between 
regressions 
1. 44 Hi 253 
1 0.2648 0. 2648 
Deviation from 
total regreS sion 77 29.2822 
CE
NT
RA
L  
MA
RI
NE
 FI
SH
ER
IE
S 
RE
SE
AR
CH
 IN
ST
ITU
TE
, C
OC
HI
N.
106 
--Continued 
Source of DegreeB Sum of Mean Observed 5foF. variation of freedom squares square F. 
---------------------------------------------------------
Deviation fro m 
individual 
r egressions 
within places 
( Rameswaram &: 
Rameswaram Road ) 86 44 .2122 C. 5140 
Differences 4. 7838 3. 94 
between 
regressions 1 2.4589 2.4589 
- - - -
Deviat ion fro !ll 
total r egr ession 87 46. 6711 
Deviation from 
individual 
regressions 
within pl aces 
(Rameswaram &: 
Pudumadam) 86 75. n 51 0. 3771 
Differences 2. 6229 253 
between 
regressions 1 0.3344 0. 3344 
- - - -
Deviation fro m 
total regr ession 87 75.1695 
DeViation fro m 
i ndividual 
regressions 
within places 
(Thangachi madam & 
Rameswaram Road) 86 39.6402 0. 4609 
Differences 4. 1494 3.94 
between 
r egressions 1 1.9125 1.9125 
- - - -
Deviation fr ol!l 
total regression 87 41 . 5527 
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- -Continued 
Source of Degrees Sum of Mean Observed 5%F. variation of f r eedom squares s q,uare P. 
---------------------------------------------------------
Deviati on f rom 
individual 
regressions 
within places 86 70.8631 0.8239 
(Thangachimadam 
& Pudumadam) 
Diff erences 2.5221 3. 94 
between 1 2.0785 2.0185 
regressions 
- - - -
Deviation from 
total regression 81 72.9416 
Deviation from 
individual 
regressions 
within places 
(Rameswaram Road 
& Pudumadam) 96 86.0519 0. 8964 
Differences 5.8985 3.94 
between 
regr essions 1 5.2875 5. 2875 
- - - - - - --
Deviation f rom 
total regression 97 91.3454 
SNOUT TO SECOND OORSAL: 
Deviation from 
individual 
reg;oessions 
wi thin places 172 198.4934 1.1 540 
Diffe r ences 1.4214 2.65 
among regress ions 3 4.9211 1.6403 
- - - - - - - -
Deviation from 
total regres sion 175 203. 4145 
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--Oontinued 
Source of Degrees Sum of Mean Observed 5~!' . variation of freedom squares s quare P. 
-------------------.--.--------- ----------SNOUT TO V~TTRAL J 
Deviation f rom 
individual 
r egressions 
within pl aoes 172 81.3482 0.4729 
Differenoes among 1.2150 2.65 
regr essions 3 1.7239 0.5746 
- - - - - - - -
Deviation f rom 
total regression 175 83.0721 
SNOUT TO ANAL : 
Deviation from 
individual 
r egr essions 
wi thin plaoes 172 252.2142 1.4663 
Differenoes 2.9622 8.54 
among regressions 3 1.4852 0.4950 
------
Deviation from 
total regression 175 253.6994 
MAXI MUM DEPTH OF BODY : 
Deviation f ro m 
individual 
regressions 
within places 172 143.6823 0.8353 
Differences among 1.2494 2.65 
regressions 3 3.1311 1.0437 
- - - -
Deviation f rom 
total r egression 175 14G . 8134 CE
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TABLE 2} 
SIGNIFICANCE AND NOH- SIGNIFICANCE 0 MORPHOMETRIC CHJ.RAC-
TERS 0)' !!. LEPTOLEPIS BBHEE YEARS FROM lWfESWARAJI, 
THAHGAOHlMADAM , RAMESWARAM ROAD AND PUDVI.JADAK 
Head Snout 3nout Snout Snout Jlaxi-LoCality length to to to to mUlll firat aecond ve tral al depth doraal doraal n an of 
body 
----
- - ------------
Rameswaram: 
1957 v. 1958 I S 
1957 v. 1959 S 
1958 v. 1959 S 
ThalI8aoh1madam , 
1957 v. 1958 NS 
1957 v. 1959 liS 
1958 v. 19 59 NS 
Rameswaram Road: 
1958 v. 1959 S 
Pudwnadam: 
1957 v. 1958 tiS 
1957 v . 1959 NS 
1958 v. 1959 liS 
tiS • Non-aignlfioant 
S ., Slgn1floant 
liS 
NS 
IS 
3 
3 
liS 
I S 
S 
tiS 
16 
NS NS S S 
US NS NS S 
5S I S S S 
NS N3 NS S 
NS NS liS S 
NS tiS liS NS 
I S rlS NS 
NS liS tiS S 
IS NS NS S 
NS .; 6 1»6 tiS 
• 
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TABLE 24 
SIGNI1ICANCE AND NON-SIGliI1ICANCE 01 MORPHOMETRIC CHARAC-
TERS 01 ~. LEPTOLEPIS BETWEEN PLACES DURING 1957, 1958 
AND 1959 
Head Snout to Snout to 
length first second Locality dorsal dorsal 
-------- ---------- -------------
'57 '58 '59 ' 57 '58 t 59 '57 '58 '59 
------------------- ----------------
Rameswaram v. 
Than&achimadam S S l'il:l S S HS liS liS NS 
RameBwaram v. 
Rameswaram Road S liS S S NS NS 
Rameswaram v. 
Pudumadam S !IS S NS NS liS liS NS NS 
Rameswaram v . 
Madras NS NS NS 
-
Rameawaram v. 
Vizhingam 
-
NS 
-
S 
-
NS 
Thangachimadam v. 
RamesIVar am Road NS lfS NS S NS liS 
Thangachimadam v . 
Pudumadam NS NS S S liS NS NS NS NS 
Thangachimadam v . 
Madras S NS NS 
Thangachimadam v. 
Vizhingam S S NS 
Rameswaram Ro d v. 
Pudumadam NS S NS S NS NS 
Rameewaram Road v. 
Madras NS NS NS 
Rameswaram Road v. 
Vizhingam NS S NS 
Pudumadam v. 
Madr9.lil NS NS NS 
Pudumadam v. 
Vizhlngam NS 
--
S 
-
NS 
Kadraa v. 
Vizhingam NS NS !is 
-C2njiinued 
Snout to Snout to Maximum 
Localit y ventral anal depth ot 
_____ ~S!~l.._ 
------------ -----------
'57 '58 t 59 ' 57 t 58 ' 59 ' 57 ' 58 '59 
-----.-------------------------------------
Rameawaram v. 
Than&achlmadam NS NS NS NS S NS S tiS NS 
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--Continued 
Snout to Snout to Maximum 
ventral anal depth of 
Locality 
---- ----- ----~~---
'57 '58 '59 '57' 58 '59 
---------------------------
'~7 ~~~L 
Rameswaram v. 
Rameawaram Road liS liS S NS S liS 
Rameswar am v . 
Pudumadam NS S liS NS S 5S S S liS 
Rame swaram v . 
Madr a. S S S 
Ra.meewllrm v. 
Vizhingam NS NS S 
-Thangachlmadam v. 
Rameswar am Road liS liS S liS S liS 
Thangach1madam v. 
Pudumadam liS S NS NS NS NS NS S liS 
Thangach1madam v. 
Madra. 
-
S 
--
NS 
-
S 
Thangach1madam v. 
Vizhingam }IS NS liS 
-Rameewar am Road v. 
Pudumadam NS NS S liS liS liS 
Rameswaram Ro ad v . 
Madras S S NS 
Rameswaram Road v. 
Vizhingam liS S 
--
NS 
Pudumadam v . 
MadraB NS 
-
NS NS 
Pudumadam v . 
Vizhingam liS S }IS 
Madr as v. 
Vizhingam liS NS NS 
IilS = Non-significant S = Significant 
The r esult s of the morphometrio analyses of Selaro1d •• 
leptolep1. may be summarised as fo llows: 
Head length: Tbe oomparison of tbe sampl es collected during 
the yeara 1957 & 1959, and 1958 & 1959 showed significant 
differences at Rame swaram . Similarly the sampl es of 1958 & 
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1959 were significantly different at Rame swaram Ro ad. 
The regr essions of head lengt h showed significant 
diff erences in the samples collected during 1957 between 
Rameewaram & Thangachtmadam and Rameswaram & Pudumadam. 
During 1958, t hey wer e significantly different between 
Ra'!le swar am 1: Thangachimadam, Rameswaralll & Rameswaram Road " 
Than achi madam 8: Madr as and Thangachi~adam 8: Vizhingam. 
I n 1959 significant differences wer e observed in the 
samples bet ween Rameswaram a: Pudumadam , Thangachimadam & 
Pudumadalll and Rameswaram Road & Pudumadam. The regression 
lines are plo t t ed in Plate 1, Fig . 14 and Plate 2, Figs . 
20 and 26 . 
Snout to first dorsal: The sampl es collected from Than-
gachimadam during 1957 when compared with 1958 and 1959 
revealed significant differences. Similarly the sampl es 
of Pudumadam in 1957 & 1958 were also significantly 
dif f erent in regard to this character . 
The comparison of regreSSions revealed tha t samples 
wer e significantly different between Rameswaram 8: Than-
gachimadam and Thangachimadam & Pudumadam in 1957 . In 
1958 , sign i f i ca:1 t di ffe r ences \'le r e obs er ved be t ween the 
samples of Rameswaram 8: Thangachimadam, Rameewaram .l: 
Rameswaram Road, Rameswaram & Vizhingam, Thangachimadam 
8: Vizhingam, Rameswaram Road 8: Vizhingam and Pudumadam & 
• 
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ViEhingam. rhe differencee pereisted during 1959 between 
Rameswaram & Rameswaram Road, Thangachimadam & Rameswaram 
Road and Rameswaram Road & Pudumadam. The regressions 
/ 
are plotted in Plate 1 , Pig. 15 and Plate 2 , Pigs . 21 and 27 . 
Snout to second dorsal s In regar d to this character, the 
comparison of t he r egressions from year to year and f rom 
different centr es within a year showei that samples were 
drawn f rom a homogeneous population . rhe r egressions are 
plotted i n Plate 2, Fi gs . 16, 22 and 28 . 
Snout to ventrall The regressions of t he samples when com-
pared f rom di f f erent years r eveal ed that they did not 
differ significantly. 
The compari son of the regressions showed that samples 
from different centres were dr awn from a homogeneous popu-
lation in 1957 and 1959, whereas significant differences 
were noticed during 1958 between the samples of Rameswaram & 
Pudumadam, Rameswaram & Madras, Thangachimadam & Puduaadam, 
Thangachimadam & Madr as and Rameswaram Road & Madras . The 
r egressions are given in Plate 2, Figs . 17, 23 and 29 . 
Snout to anal : The samples showed significant differences 
bet ween 1957 & 1958 and 1958 & 1959 at Rameswaram . 
Regressions of the samples with in 1957 and 1959 from 
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different places when compared r evealed that the diffe-
rences .ere non-signifioant in regard to this character. 
In 1958 samples were significantly different between 
Rameswaram & Thangachimadam, Rameswaram & Rameswaram Road, 
Rameswaram & Pudumadam, Ramesll'aram /I: Madras , Thangachi-
madam /I: Rameswaram Road , Rameswaram Road &: Pudumadam, 
Rameswaram Road /I: Madras and Rameswaram Road /I: Vizhingam. 
The regressions are plotted in Pl ate 2, P1gs .1 8 , 24 and 30. 
Maximum dspth of body: The samples were significantly 
differ ent between all the years at Rameswaram. Signifi-
cant diff erences were also observed in the samples of 
Thangachimadam and Pudumadam be t ween 19 57 /I: 1958 and 
1957 II: 1959 . 
The analysis of this oharaoter showed that t he regres-
sions were significantly diff~rent between the samplos of 
Rameswaralu II: Tllangachimadam and Rameswaram &: Pudumadam in 
1957, between Rameswaram II: Hameswaram Road, Rameswaram /I: 
Pudumadam, Rameswaram /I: Madras, Rameswar am &: Vizhingam, 
Thangachimadam ~ Rame swaram Road . Thangaohimadam & Pudu-
madam and Thangachimadam /I: Madras in 1958 , while they did 
not show any s ignificant difference within the samples of 
1959 . The regressions are plotted in Pl at e 2, Fi gs . 19, 
25 and 31. 
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Merietic charaoters. 
-------------------
I n order t o t est whether the samples were drawn f rom 
a homogeneous population from year t o year, and f rom dif-
f er ent centr es within a year the meristic obaracters were 
anal ys ed by the Analysis of Varianc e . Tbe s amples were 
f irst pooled t oget her and analysed and i n t he event of 
t heir showi ng s i gni f icant differ enoes, t hey wer e then 
t r eated in combinations of t wo' s . The detail s of the 
analys es are gi ven i n t ables 25 t o 34 and t he final 
r es ul t s are pr esen t ed in tables 35 and 36. 
TABLE 25 
Fllli~UENCY DISTRIBUTION OF DORSAL AND p.liAL U N RAY COUNTS 
OF ,2 . LEPTO L1<!PI S DU RING 1957 fRO M RA MESIfARAM , THANGACHI-
MADAM AND PUDUMADAM 
Locality N 
Number of fiah having dorsal f in rSJ 
counts of: 
- - - - - - - - - - - - - - - - - - -
23 24 25 26 
--.------------------------------------------
Rameswaram 40 
Thangachimadam 40 
Pudumadam 38 
Rameswaram 40 
Thangachlmadam 40 
Pud umad am 38 
7 20 13 
6 17 14 3 
4 17 16 1 
Number of fi sh havit18 anal fin rSJ 
counts of : 
- - - - - - - - - - - - - - - - - -
19 20 21 22 
------------------------------------
2 
1 
27 
10 
17 
8 
26 
16 
5 
2 
4 
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TABLE 26 
rREQUENOY DISTRIBUTION or DORSAL AIm ANAL FIN RAY COUNTS 
or S. LEPTOLEPIS DURING 1958 FROM RAMESWARAJ4, THANGACHI-
WAll, RAMESWARAlI llOAD, PUDUMADAll, MADRAS AID VIZHINGAM 
Nuaber of fish having dorsal fin ray 
Locality Ii oounts ofz 
------------------ -
2:5 24 25 26 
--- ----
. 
---.----------
Rameswaram 44 2 :50 11 1 
Thangaohimadam 40 2 16 20 2 
Rameswaram Road 50 1 22 20 7 
Pudumadam 80 2 44 27 7 
Madras 50 22 26 2 
Vizhingam 17 10 6 1 
Number of fish having anal fin ray 
oounts of: 
- - - - - - - - - - - - - - - - - -
18 19 20 21 22 2:5 
-----------.-----------
Rameswaram 44 20 21 :5 
-Thangaohimadam 40 12 20 8 
Rameswaram Road 50 7 27 16 
Pudumadam 80 1 2:5 47 9 
Madras 50 
-
15 26 8 1 
Vizhing8lll 17 6 6 4 1 
TABLE 27 
rREQUENCY DISTRIBUTION 0' DORSAL Alm ANAL FIli RAY OOUNTS 
or S. LEPTOLEPIS DURING 1959 PROM RAMESWARAK, THANGACHI-
MADA¥, RAMESWARAM K>AD Alm PUDUIIADAM 
Number of fish having dorsal fin ray 
Looality Ii oounts of: 
- - - - - - - - - - - - - - - - - -
21 22 2:5 24 25 26 27 
-----.---
-- - -
-.-------
Rameswaram 40 1 26 12 1 
Thangaohimadam 90 8 50 30 2 
Rameswaram Road 96 2 46 43 5 
Pudumadam 7:5 1 6 29 31 5 1 
Number of fish having anal fin ray 
. oounts of: 
- - - - - - - - - - - - - - - - - -18 19 20 21 22 23 
--------------.------
Rameswaram 40 13 25 2 
Thangaohimad8lll 90 2 24 52 12 
R8IIleswaram Road 96 1 1 24 58 12 
Pudumad8lll 73 3 17 36 15 2 
S db 
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TABLE 28 
AlULYSIS OP VARIANCE lOR DORSAL AND ANAL PIN RAYS OP 
!!. LEPTOLEPIS WITHIN YEARS (1957, 1958 AND 1959) FROM 
RAMESWARAM 
Source ot Degrees Sum ot Mean Observed 5~P 
!!!!!t1on _____ ~~~~~~!_!quar!!_!~~ _____ !~ ______ ~ 
DORSAL PIN RAYS I 
Between years 2 0.6170 0.3085 
Within years 121 46.1250 0.3811 1.2353 19.49 
- - - - - - - -
Total 123 46.7420 
ANAL PIN RAYS I 
Betw.een years 2 1.5319 0.7659 
Wi thin years 121 48.3069 0.3992 1.9185 3.07 
- - - - - - - -
Total 123 49.8388 
TABLE 29 
ANALYSIS OF VARIANCE lOR DORSAL AND ANAL PIN RAYS OF 
.2. LEPTOLEPIS WITHIN YEARS (1957,1958 AND 1959) FROII 
THANGACHDIADAil 
Source ot 
variation 
Degrees Sum ot Jlean Observed ~ 
ot treedom squares square F. 5 P. 
----------------- ,--,---------DORSAL PIN RAYS I 
Between years 2 1.8994 0.9491 
Within years 167 83.4889 0.4999 1.8991 3.04 
-------
Total 169 85 .3883 
ANAL PIN RAYS I 
Between years 2 0.8209 0.4104 
Within years 161 11.1556 0.4620 1.1251 19.49 
--------
Total 169 11.9165 
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TABLE 30 
ANALYSIS OF VARIANCE FOR DORSAL AND ANAL FIN RAYS OF 
S. LEPTOLEPIS WITHIN YEARS (1957 AND 1958) FROM RAMES-
- WARAJI ROAD 
Souroe of 
variation 
Degrees Sum of Mean Observed 
of freedom squares square F. 5%F. 
----- _.- . ----------,----------
DORSAL FIN RAYS , 
Between years 1 0.5450 0.5450 
Wi thin years 144 65.1262 0.4523 1.2050 3.91 
- - - - - - - -
Total 145 65.6712 
ANAL FIB RAYS: 
Between years 1 4.1921 4.1921 
Wi thin years 144 67.3696 0.4678 6.9613 3.91 
- - - - - - - -
Total 145 71.5617 
TABLE 31 
ANALYSIS 0' VARIANOE ]'OR DORSAL AND ANAL FIN RAYS OF 
h LEPTOLEPIS WI THI N YEARS (1957, 1958 AND 1959) FROM 
PUDUUADAM 
Souroe of Degrees Sum of Mean Observed 5%'. variation of freedom squares square F. 
------------------- -----
DORSAL FIN RAYS, 
Between years 2 0.4066 0.2033 
Wi thin years 188 120.0489 0.6385 3.1406 19.49 
--------
Total 190 120.4555 
ANAL PIN RAYS, 
Between years 2 2.9673 1.4836 
Within years 188 108.2474 0.5757 2.5770 3.04 
- - - - - - - -
Total 190 111.2147 
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TABLE 32 
ANALYSIS OF VARIANCE lOR DORSAL AND ANAL FIN RAYS OF 
S. LEPTOLEPIS PROM RAMESWARAll, THANGACHIMADAll AND PUDU-
- MADAM DURING 1957 
Source of 
variation 
Degrees Sum of Mean Observed ;. 
of freedom squares square F. 5 P. 
---.------------------------------------.--
DORSAL PIN RAYSI 
Between places 
Within places 
Total 
ANAL PIN RAYSI 
Between places 
Within placee 
Total 
2 
115 
1.1612 0.5806 
65.0422 0.5655 1.0267 3.07 
- - - - - - - -
117 
2 
115 
117 
66.2034 
1.2736 0.6368 
55.3790 0.4815 1.3225 3.07 
56.6526 
TABLE 33 
ANALYSIS OF VARIANCE .FOR DORSAL AND ANAL FIN RAYS OF S. 
LEPTOLEPIS FROlI RAMESWARAIl, THANGACHlMADAM, RAJlESITARAK 
ROAD, PUDUMADAI4, MADRAS AND VIZHINGAM DURING 1958 
Source of 
variation 
Degrees Sum of Me an Observed 
of freedom squares square F. 5;'F. 
------------------------------
DORSAL FIN RAYS : 
Bet ween places 
Wi thin places 
Total 
ANAL FIli HAYSI 
Between places 
Wi thin places 
Total 
5 4.6350 
275 119.5928 
- - - - - - - -
280 124.2278 
5 8.5868 
275 135.2994 
- - - - - - - -
280 143.8862 
0.9270 
0.4349 2.1315 2.23 
1.7173 
0.4919 3.4911 2.23 
Since the character is significant at 5;' probability level, 
it is analysed in combinations of two's. 
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-CgnUDyed 
Souroe of Degrees Sum of Mean Observed 5%11'. variation of freedom squares square 11'. 
-----------------------------
Between places 
(Rameswaram & 
Thangachimadam) 1 1.7181 1 .7181 
Within places 82 36.0319 0.4394 3.9101 3.94 
- - ------
Total 83 37.7500 
Between plaoes 
(Rameswaram & 
Rameswaram Road) 1 7.5073 7.5073 
Within places 92 37.8119 0.4109 18.2703 3.94 
- - - - - - - -
Total 93 45.3192 
Between places 
(Rameswaram & 
Pudumadam) 1 0.8581 0.8581 
Wi thin places 122 53.8194 0.4411 1.9453 3.92 
- - - - - - - -
Total 123 54.6775 
Between places 
(Rameswaram & 
Madras) 1 1.9192 1.9192 
Wi thin places 92 42.9319 0. 4666 4.1131 3.94 
- - - - - - - -
Total 93 44.8511 
Between places 
(Rameswaram & 
Vizhingam) 1 1.8304 1.8304 
Within places 59 30.4319 0.5157 3.5493 4.00 
--------
Total 60 32.2623 
Between places 
(Thangachimadam & 
Rameswaram Road) 1 1.7423 1.7423 
Within places 88 40.9800 0.4656 3.7420 3.94 
------
Total 89 42.7223 
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-CQ!l~inue!l 
Souroe of Degrees Sum of Mean Observed 5~F . 
variation of freedom squares square F. 
---.---.-- ._-----------
Between plaoes 
(Thangachimadam &: 
Pudumadam) 1 0.3375 0.3375 
Within places 118 56. 9875 0.4829 1.4308 254 
- - - - - - - -
Total 119 57.3250 
Between places 
(Thangachimadam & 
Vizhingam) 1 0.1193 0.1193 
Within places 55 }3.6000 0.6109 5.1207 253 
- - - - - - - -
Total 56 33.7193 
Between places 
(Rameswaram Road & 
Pudumadam) 1 4.7402 4.H02 
Wi thin placee 128 58 .7675 0.4591 10.3249 3.91 
- - - - - - - -
Total 129 63.5077 
Between places 
(Rameswaram Road &: 
Madras) 1 1.9600 1.9600 
Wi thin places 98 47.8800 0.4885 4.0122 3.94 
- - - - - - - -
Total 99 49.8400 
Between places 
(Rameswaram Road 
& Vizhingam) 1 0.4111 0 . 4111 
Wi thin places 65 45.3800 0.6981 1.6981 253 
- - - -
Total 66 45.7911 
Between places 
(Pudumadam & 
Madras) 1 0.3895 0.3895 
Within places 128 63.8875 0.4991 1.2813 254 
- - - - - - - -
Total 129 64.2770 
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-Cost!!lJa!!! 
Souroe of Degreell Sum of Mean Obserred 5:" . variation of freedom squarell square J, 
---
---------
Between plaoes 
(PudUlllLdam & 
Vizhingam) 1 0.6332 0.6332 
Wi thin plaoes 95 51.3875 0.5409 1.1706 3.94 
--------
Total 96 52.0207 
Between plaoes 
(Madras " 
Vizhing8ll) 1 0.1269 0.1269 
Within plaoes 65 40.5000 0. 6230 4.9093 253 
-- -- ----
Total 66 . 40.6269 
TABLE ,. 
ANALYSIS OF VARIANCE JOR DORSAL AND ANAL FIN RAYS OF S. 
LEPTOLEPIS FROM RABSIYARAM, THANGAOHI JlADAJf, RAMESWABAii 
ROAD A1ID PUDUJ4ADAM DURING 1959 
Source of Degreell Sum of )lean ObBerred 5:". variation of freedom IIquares square p. 
-
. ---
T __ 
--------
-DORSAL PIN RAYS, 
Between plaoes 3 3. 3531 1.1177 
Within places 295 147.3894 0. 4996 2.2371 2.62 
--------
Total 298 150.7425 
ANAL FIN RAYS, 
Between plaoes 3 1.3933 0. 4644 
Within places 295 150.9011 0. 5115 1.1014 8.54 
- - - - - - - -
Total 298 152.2944 
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TABLE 35 
SIG~nFICANCE AND NON- SIGNIFICANCE OF MERISTIC CHARACTERS 
OF §. LEPTOLEPIS BETWEEN YEARS FROM RAMESWARAM, rHANGA-
CHIMADAM, RAJJESWARAM ROAD AND PUDU1IA.DAM 
Locali t Dorsal fin Anal tin 
______________ ~ __________________ !!l! __________ !!l! ____ _ 
Rameswaram: 
1957 v. 1958 
1957 v. 1959 
1958 v. 1959 
Thangach1aadamJ 
1957 v. 1958 
1957 v. 1959 
1958 v . 1959 
Rameswaram Road: 
1958 v. 1959 
Pudumadaml 
1957 v. 1958 
1957 v . 1959 
1958 v. 1959 
NS • Non-significant 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
TABLE 36 
NS 
NS 
NS 
IS 
NS 
NS 
NS 
NS 
NS 
NS 
S • Significant 
NS 
IS 
NS 
NS 
NS 
NS 
S 
NS 
NS 
NS 
SIGNIFICANCE AND NON-SIGNIFICANCE OF MERISTIC CHARACTERS 
OF §. LEPTOLEPIS BETWEEN PLACES DURING 1957, 1958 AND 1959 
Dorsal fin r81s Anal tin r81s 
Looality -------- ----
'57 '58 ' 59 ' 57 • 58 '59 
.--------------------- -----------
Rameswaram v . 
Thangach1madam • • NS IS NS lIS IS I S 
Rameswaram v. 
Rameswaram Road • • NS NS S NS 
Rameswaram v . 
Pudumadam • • NS NS NS NS NS NS 
Rameswaram v. 
Madras • • NS S 
Rameswaram v. 
Vizhingam • • NS NS 
Thangachimadam v . 
Rameswaram Road • • NS NS NS NS 
Thangaohimadam v . 
Pudumadam • • NS NS NS NS NS NS 
Thangaohlmadam v . 
Madras • • IS NS 
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--Continued 
Dorsal fin rays Anal fin rays 
Locality -------- ----------
, 57 ' 58 ' 59 ' 57 .' 58 ' 59 
----------------------------- '--- ---------------
Thangaohimadam v. 
VizhingaJI 
RameswaraJI Road v. 
Pudumadam 
Rameswaram Road v. 
Madras 
Rameswaram Road V. 
Vizhing8ll 
Pudumadam v. 
Madras 
Pudumadam v. 
Vizhing8lll 
lIadraa v. 
fizhingaJI 
NS = Non-signifioant 
• • 
.. 
• • 
• • 
• • 
• • 
• • 
S ,. 
NS NS 
NS NS S NS 
liS S 
NS liS 
liS IS 
liS NS 
NS NS 
Significant 
The following inter esting points can be brought out in 
connection with the meristic characters of Selarcides 
leptolepial 
Vertebral counts : The number of vertebrae being 24 (10+14) 
in all the fish examined, irrespective of the time and 
place of collection, this character was not analysed. 
Dorsal fin rays: Samples collected from year to year and 
from different oentres within a year did not show signifi-
oant differences in their mean values. 
Anal fin rays: The mean values of the samples, collected 
from Rameswaram Road , showed significant differences be t-
ween 1958 & 1959. 
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The analysis of the mean values of this character did 
not reveal significant differences between the samples of 
1957 and 1959; the differenoes were observed in 1958 bet-
ween t he samples of Rameswar8lll &: Rameswaram Road, Rames-
waram .t: Madras, Rameswaram Road &: Pudumadam and Rameswaram 
Ro ad &: Madras. 
The signifioance and non-significanoe of morphometrio 
and meristic charaoters between the years and within a 
year at diffe r ent pl aces indicate t hat a oharacter which 
may be hel pful in separating the populations at any one 
centre in a given time, mayor may not be applicable from 
year to year at t he same place . Further t he variable 
nature of t he characters i8 a pointer t hat they may be 
used with caution in delimiting popul ations . 
Discus8ion • . 
--------
That populations resemble each other more if the 
distribution is closer t o one another and as we go f ar-
ther apart the differ~nces beoome greater has been ob-
d·a-! 
served by De SY1V8(1I956), Julio (1 958) , Prasad (19 5~ 
and many other workers. In the pr esent study it was 
notioed that some of the characters wer e non- signif i oant 
among the populations obtained from places situated far 
apart while others wer e significant . The converse 1.~., 
populations f rom olosely situated places exhibited 
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oharaoters which were at tiaes significantly different and 
at other times not, was also true. In view of the faot that 
some of the differences persistsd from year to year at the 
same place, it may be possible to infer that they give an 
indication of the existence of different populations. But 
taking into consideration the biannual spawning of the fish, 
this interpretation becomes somewhat difficult because the 
fish are recruited twice a year . At the time of the first 
spawning (January to March ) t he temperature and ealinity in 
the neighbourhood of Mandapam vary from 23.5 to 30°C and 
24.76 to 33.08 %0 respectively and at the time of second 
spawning (July- August to October) t hey range from 25 .5 to 
30.50 C and 33. 04 to 37 . 45 0/00 respectively (Prasad, 195~ . 
This variation in temperature and salinity during the respec-
tive spawning s easons might have aff ected the nature of the 
different characters, particularly the meristio onee. Thus , 
it may be that the differences exhibited in the various 
oharacters from year to year from the same place are pheno-
t ypic only. Differences noticed from different places within 
a year may further be attributed to the different eoologioal 
conditions. Nevertheless, the r esults of the present inves-
tigation do reflect on the existence of certain distinct 
populations. 
• 
CE
NT
RA
L  
MA
RI
NE
 FI
SH
ER
IE
S 
RE
SE
AR
CH
 IN
ST
ITU
TE
, C
OC
HI
N.
SEOTIOB III 
CE
NT
RA
L  
MA
RI
NE
 FI
SH
ER
IE
S 
RE
SE
AR
CH
 IN
ST
ITU
TE
, C
OC
HI
N.
CHAPTER 6 
FOOD AND FEEDING HABITS 
Chaoko (1949) and Chacko and Mathew (1956) while giving 
short accounts of the gross biological features of certain 
species of horse-mackerel described the food of these 
fishes from the Madras and the Kerala ooasts respeotively. 
Mahadevan (1950), Bapat and Bal (1952), Datar (1954) and 
Kuthalingam (1955 b) described the food of certain carangids 
from Madras and Bombay. Vijayaraghavan (1957) desoribed 
the food of the larval and post-larval Deoapterus russelli 
fro m the Madras coast. Tham Ah Kow (1950) gave an acoount 
of the food of Caranx species from the waters of the Singa-
pore Straits ~~d So emarto (19 58 ) descri bed the food and 
behaviour of Decapterus speoies from Indonesia. Williams 
(1 956) gave short accounts of oertain aspects of the 
biology of carangoid fishes from East Africa. 
Beyond the limits of the Indian Ooean, the works of 
Hatanaka and Murakaws (1958) on the food of Seriols 
guingueradiata from Japan, of Lebour (1918, 1920) on 
European horse-maokerel from Oawsand Bay and that of 
McKenney ~ ~ (1958) on CarR!!% orysos from the Gulf of 
Caribbean merit speoial mention. 
Pearse (1915, 1916) during his investigations on the 
food of shore fishes from Wisoonsin estimated the peroentage 
127 
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of each item of food by volume. Job (1940) in his inves-
tigations on the nutrition of Perches of the Madras coast 
and Sarojini (1954) for the analysis of food in Grey 
mullets followed the same method as described by Pearse 
(~. £i1.). Bapat and Bal (1950, 1952) estimated the 
percentage of various food items by eye estimation in 
Clupeids and various other fishes from Bombay . Hynes 
(1950) gave a brief r eview of various methods for ana-
lysis of food constituents and followed the points method , 
for estimating t he percentage composition of various 
organisms in the food of freshwater sti cklebacks, as 
described by Swynnerton and Worthington (1940) and modi-
fied by Frost (1943) . Bhimacnar and George (1952) followed 
points method and number method for t he estimation of food 
contents in Rastrelliger canagurta. Seshapp~d BbimaChar 
(1955) f ollowed the occurrenoe method for the determina-
t ion of food items in case of Cynoglossus semifasciatus . 
Pillay (1952) gave a critical r evie" of various methods 
used for analys is of food and is of the opinion that 
volumetric methods of analysis are most satisfacto ry. He 
further stated that the selection of any method depends 
on the nature of the food of the fi sh . 
To analyse the food of Selaroides leptolepig,POints 
method was used . The percentage composition of each food 
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item was calculated b7 allotting points based on the rela-
t ive volume as determined by visual estimation . While 
allotting points the degree of fullness of the stomach as 
'-
wel l as the size of the fish were taken into oonsideration . 
The degree of feeding was expressed by reoording the sto-
maohs as full , t full, i full, t full and empt7. The full 
stomaoh was allotted twenty points, three quarters full -
fifteen, half full - ten, quarter full - five and empty -
zero points . 
The peroentage f r equency of each food item was deter-
mined by the Occurrence method. 
The food items were identified as far as possible 
up to the genera. 
Distribution of food items in the stomachs of S. leptolepis 
~! d!n!!!~!:~entr~~~~.l!!L at!!~~§r monili~ . --
Since t he mat erial for examination was avail able from 
different centres , t he work was so planned as to facilitate 
a comparat ive study of the food of the fish in the diffe-
rent locali ties . 
Tables 31 , 38 and 39 r epr esent the di stribution of 
various food items in the stomaohs of £. leptolep1s from 
Pudumadam, Rameswaram Road and Rameswaram respeotivel7 . 
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TABLE 37 
PERCENTAGE OF DIFFERENT FOOD I TEMS IN THE STOMACH CONTENTS 
OP S. LEPTOLEPIS DURING DIFPERENT MONTHS AT PUDUMADAM 
1957 
No. of fish 
~l-_ ~~~_Jull~~~_~!~t'_~_!2!~ __ E~~ 
examined 40 10 • • • • 11 • • 16 16 
-----------Food 1tems 
---------------------------------------
LucUe£ 
My-aids 
Acetes 
Acart!! 
Eute[l!1na 
01:!ihgn! 
Decapod l arvae 
Copepod eggs 
Pteropod 
shells 
Molluscan 
larvae 
Fishes 
Alcyonarian 
spicules 
Poram1n1feran 
shells 
Filamentous 
algae 
Diatolls 
Sand graine 
No. of fish 
examined 
---------
Food items 
46 . 06 • • • • • • 28.76 
-
22.40 • • • • - • • 8.00 2.70 
0. 56 6. 40 • • • • 100.00 • • 26.50 34.52 
14.85 42.20 • • • • • • 40.00 
• • • • • • 2.00 
- • • • • • • 0.25 • • • • • • 0. 50 . 
• • • • • • 
• • • • • • 
11.22 1.20 • • • • • • 6.00 4.32 
18 . 25 12. 50 • • • • • • 10 . 00 16.74 
• • • • • • 
3. 00 0.70 • • • • • • 3. 00 
5. 25 5. 00 • • • • • • 
• • • • • • 2. 00 
0. 56 9.6e • • • • • • 2. 00 12.96 
--C\lnti,nued 
1958 
~~~ __ !~~~ __ ~~_Ap~!! ___ ~l__!~~ __ !_~_~~ 
10 12 '53 47 14 13 30 25 
---------------------------~--------------------------------Lucifer 21 . 50 25 . 40 56 .00 1.30 
-
34.90 
Kyside 20 . 00 2.88 6.40 3.60 
--
Ace:!ies 41 . 00 25 . 60 8 . 62 88 . 20 83 . 00 7.90 
Acart1! 16.1 6 61 .30 
EJa:!ie[l!~na 0.43 -
OithSiDa 0 . 43 
Decapod 
larvae 1. 00 0. 50 
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--Continued 
1958 
~~-! __ !~~ __ ~~~EE!!~l-~~~ __ ~~ __ ~~~ 
10 12 53 47 14 13 30 25 
------------------------------------------------------------
Copepod eggs 
--
6. 50 
Pteropod 
shells 4.31 11.90 
Mollusoan 
larvae 
--
1.28 
Fishes 31.50 18.00 4.16 80.00 7.90 9.80 38.80 
Aloyonarian 
spioules 0.43 --
Foraminiferan 
shells 2.00 2.00 0.64 
-
Filamentous 
algae 
-
3.04 
-
Diatoms 2.00 
Band grains 4 .00 6.00 1.12 20.00 29.50 5.40 3.60 
-Cgstinued 
1958 1959 
~£E1!_~~ __ ~~ __ ~~~_ ~~_!~E! __ Mar~ __ _ 
No . of !ish 
examined 
--
Food items 
7 • • 28 24 12 57 40 
---------------------------.---------------------
Luoifer • • 30.10 28 .05 78.61 29.81 57.72 
Mysids • • 4.65 21.86 6.17 
Aoetes 100.00 • • 39 . 80 59 .73 13 .95 3.74 2.82 
Aoart1a • • 0.12 15.30 
EuteD!in& • • 3. 41 0.37 
Deoapod larvae -- • • 1.25 0.94 
Mollusoan 
larvae • • o.n 
Pishes 
-- • • 30 .10 0 . 73 0. 93 44 .1 0 15.84 
Poraminiferan 
shells • • 0 .13 
Filamentous 
algae • • 0. 73 1. 86 0 .94 
Diatoms • • 0.13 
Sand grains • • 5.37 
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TAl3LE 38 
PERCENTAGE OF DIP?ERENT FOOD ITEMS IN TilE STOMACH CONTENTS 
OF §. LEPTOLEPIS DURING DIFFERENT MONTHS AT RAMESW~l ROAD 
1957 1958 
~~~ J~_!~_ ~oh_!E!!l ~~_!2!~~~ 
No . of fish 
examined 6 • • 36 20 22 • • 41 
---------
Food itellllJ 
-------------------------------- ------
Luoifer • • 4.80 77.28 72.09 • • 26.65 
Mysids 27.50 • • 14.00 
Aoetea • • 48.57 
AoarUa • • 
Eute!J!Y1!! • • 
Oitho!la • • 
Deoapod 
larvae • • 0.23 
Molluscan 
larvae 20 . 50 • • --
Fishes 7. 50 • • 20.40 
Aloyonar1an 
spioules 2.50 • • 
Poraminife-
ran shella 2. 00 • • 1.40 
Filamentous 
algae 2. 50 • • 4.40 
Diatoma • • 1.30 
Sand grains 37. 50 • • 4.90 
--Continued 
No . of fish examined 
--- -.-----------
7.44 • • 
3.46 • • 59 .24 
5.10 • • 
2. 00 • • 
3.20 • • 
• • 
0.57 • • 1.70 
8.00 17.01 • • 10.01 
0. 57 • • 
• • 
2.30 • • 
• • 
0.41 •• 2.40 
1959 
~~!--!~~!--~~~~!!!---
4 72 32 20 
____ ~P~L!~~~ ___________ - ___ , 
--. -------
Lucifer • • 63.75 24 . }2 72.41 21.64 
Mysids • • 20 . 00 30 .27 6.85 16.06 
Acetea • • 2. 50 15.77 0.}7 0.98 
Deoapod larvae • • 0.16 o.:n Copepod eggs • • 7. 50 
Pteropod shells • • 4.22 
Mollusoan l arvae • • 0.24 0.33 
Pi shes • • 6.25 25 .02 15.37 60.66 
Sand grains • • -- 5.00 -
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TABLE 39 
PERCENTAGE OF DIFFERENT FOOD I TEMS IN THE STOMACH CONTENTS 0' 
S. LEPTOLEPIS DURING DIFlERENT MONTHS AT RAKESWARAM 
1957 Sept . 1958 
June July A\l8 . 1957 to May June to Sept . April Aug. 
1958 
No. of fish - - --------------------------------
examined 44 14 15 • • 31 • • 8 
-------_. 
Food 1tellB 
------.. ---------- ---------------
Lyc;!.fer 2. 12 4. 00 • • 0. 42 • • 50 .00 
Mysids 8.20 • • 0. 84 • • 
Aoetes 1. 88 9.68 81 .02 • • • • 
Aoartis 46 . 00 39.60 8.40 • • 55 . 58 • • 
Euterl!ina 4. 12 5. 41 • • 5. 05 • • 
Oithona 2. 75 7.56 • • 16.63 • • 
Decapod 
larvae 27 . 38 5.00 • • 1.89 • • -.. 
Centrol!1:!iies 2. 00 • • 0. 84 • • 
Pseudo-
dial!tgllus 0 . 25 • • • • 
Co !:lcaeus 0. 37 • • -- • • -
Cypris 
larvae • • 0. 84 • • 
Pteropod 
shells 
- • • • • 41 . 40 
Mollusoan 
larvae 7. 50 15.37 • • 10 . 53 • • 
Fishes 2. 75 3. 26 2. 04 • • 4. 21 • • 8. 60 
Foram1n1fe-
ran shells 0 .12 0.54 • • • • 
Filamentous 
algae 0. 50 2. 00 • • • • 
Diatoms 0. 25 • • • • 
Sand grains 2. 00 7. 58 0. 34 • • 3. 16 • • 
In 1957 the specimens for examination from Pudumadam 
(table 37) were available during May, June , September, 
November and December . Crustaceans fo r med the main item 
of the food - Acetes, Lucifer and Acartia being t he moet 
important among them. 
• .. 
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Mollusoan larvae and shells oontributed a little share 
to the food of the fish. 
Fishes (Anohpviella) were next in importanoe to orusta-
oeans and were oommon in May , June, November and Deoember. 
A oertain amount of plant material viz. filamentous 
algae (Rnnea, Saroonema and Enteromorpha) and diatoms 
(Oosoinodisous, Navi0ula and Leptooylindrus) was also 
reoorded in some months. 
During 1958, the material was available in all the months 
exoept Ootober. Luoifer ooourred from January to Maroh, May, 
August, November and December in different proportions with 
the peak in Karch. A oomparison of Kay 1957 and 1958 shows 
that Lucifer formed a very low percentage of food in 1958, 
whereas they remained almost at the same level in Deoember 
of eaoh year. Mysids were recorded during Pebruary, Maroh, 
June and July with the maximum of 20 per oent in Pebruary. 
Acete. was an important item of food throughout the year with 
the exoeption of Jlaroh and August . In September of 1957 and 
1958 it formed the entire food of the fish and reoorded an 
inorease in June, November and Deoember 1958 over 1957. 
AOartia ooourrsd in Maroh and May, its proportion being 
greater in May 1958. Copepod eggs were observed in August 
only. Euterpina, Oi thona and decapod larvae were of minor 
importance. 
CE
NT
RA
L  
MA
RI
NE
 FI
SH
ER
IE
S 
RE
SE
AR
CH
 IN
ST
ITU
TE
, C
OC
HI
N.
135 
Molluscan larvae and shells ocourred in Maroh and 
Deoember and formed a negligible portion of the food. 
Pteropods were present in Karoh and August. 
Juveniles of Anohoviella formed the major item of the 
food during January to May, July and August, and November-
Deoember . 
Pilamentous algae were noticed in Karch and Deoember, 
and diatoms in February. 
Foraminiferan shells and sand grains were of minor 
importanoe. 
In 1959 fish were examined in January, February and 
Maroh. Attempts were made to collect the fish in April 
also but without any suocess. 
Luoifer ooourred in greater proportion in January and 
February 1959 as oompared to 1958 and was almost at the same 
level in Maroh of eaoh year. Kysids did not show any appre-
oiable increase in February 1959 as compared to February 1958, 
but an inorease was reoorded in Maroh 1959. Aoetes ooourred 
in lesser amount in the food as oompared to 1958. AOarUa 
was noticed in a negligible quantity in February but was 
more or le8s at the same level in March 1958 and 1959. 
Euterpina and deoapod larvae were muoh les8 oommon in the 
food as oompared to other items. 
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Fishes ahowed a deorease in January and increase in 
February and March when (Jompared to the same months in 1958. 
Filamentous algae were reoorded in January and March 
and diatolllS in March only. 
Table 38 indicates the distribution of various food 
i telllS in the stomachs of the fieh at Rameswaram Road. 
Fish were available during Deoember 1957, February to 
April and Deoember 1958 and January to April 1959. 
In December 1957 when only six specimens were avai-
lable for examination , Mysids, mollusoan larvae, fishes, 
Aloyonarian spicules, foramin1feran shells, filamentous 
algae and 'sand grains were recorded. 
In 1958, Luoifer was present throughout -- the mini-
mum in February and the maximum in Maroh. Kysids and 
Aoetes oocurred in February and April, the latter was aleo 
reoorded in December. Of the other crustaceans, Acartia 
was the most favoured item in March. 
MolluBcan larvae showed a considerable deoline in 
Deoember when compared to the same month in 1957 . 
Fishes occurred in all the four months showing an 
increase in December 1958 over 1957. 
Alcyonarian spicules, foraminifera, and sand grains were 
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of llinor importance. Filamentous algae and diatoms were 
somewhat prominent, the former in February and March and 
the latter in February only. 
In 1959 Lucifer, Myaids, Aoetes and fishes were oommon 
in all the months . Of these Lucifer was most common in 
January and March, Kysids in February and fishes in April. 
A comparison with 1958 reveals that decrease of LUCifer 
in February 1958 is compensated by an increase of Acetes 
in that month and an increase in fish diet compensates the 
deorease of Lucifer in April 1959. 
Decapod and molluscan larvae were negligible in the 
diet. Pteropod shells occurred in February only. 
lood analysia of specimens collected from Rameswaram ia 
presented in table 39. Due to irregular timings and fluc-
tuations in fishery, it was not possible to collect the 
fish in all the months. Hence, examination of fish was 
possible only during June, July and August in 1957 and 
May and September in 1958. 
Lucifer was less common in June and July 1957 and May 
1958, Kysids were recorded only in August 1957 and May 1958, 
whereas Acetes occurred in June, July and August 1957. 
Acartia occurred in fairly a good percentage in all the 
months except September 1958 when it was totally absent. 
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Of the other orustaoeans, Euterpina, Oithgna and decapod 
larvae were of greater importanoe than Oentropages, 
Pseudodlaptomus, Oorvoaeus and oypris larvae. 
Pteropod shell a formed 41 .40 per cent of the f ood in 
September 1958, the highest ever reoorded from any other 
plaoe during the oourse of this investigation. MOlluscan 
larvae were common during June and July 1957 and 1IIay 1958. 
fishes occurred in all the months - maximum being 
in September 1958 . 
Examination of fish from Thangacb jmadam did not reveal 
the presence of any tood in their stomaohs exoept tor a tew 
fish scales. 
~;~~~_2f-!22d.~!&-~!!!!-in ~~!~~-!~~!2~~~ 
A total of 830 fish was examined from Pudumadam, Rames-
waram Road and Rameswaram. Fish examined from Thangaohimadam 
are not included in this analysis since the stomachs were 
invariably empty except for a few fish soales . A sample of 
50 fish was procured from Jfadras (east coast) and another of 
18 from Vizhingam (west ooast) for a co mparative study ot 
the food contents. 
Specimens less than 5.0 cm. were rare in the catohes 
and henoe the food of smaller individuals could not be 
examined. A single specimen, 4.5 cm. in length was collected 
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from the shore-seine oatohes and attempts to colleot more 
individuals under light-fishing also proved futile. 
Fish were grouped at 1 cm. interval. The percentage 
oocurrenoe of different items of food in various size groups 
is given in table 40. The r elative importance of the impor-
tant items is represented graphically in Plate 2, Pig .32 
and Plate 3, Pig.33. 
TABLE 40 
PERCENTAGE OCCURRENCE OF FOOD ITEMS IN THE STOIlACHS OF S. 
LEPTOLEPIS II VARIOUS SIZE GROUPS -
Size lIo.of 
Luoifer Mysids Acetes Acartia ~- Oith9na frou~. fish 
om. exa-
mined 
----------------------------------_. - -
4.1-
5. 0 1 100 . 00 100.00 100.00 
5.1-
6.0 13 100.00 69.23 53 .85 
6.1-
7.0 45 15.56 15.56 95.56 55.56 51 .11 
7.1-
8 .0 37 16.22 16.22 27.03 72.97 32.43 24 .32 
8 .1-
9.0 55 25 . 45 3.64 60.00 18.1 8 10.91 5.45 
9.1-
10.0 83 45 . 78 19.28 60.24 28 .92 6.02 2.41 
10.1-
11.0 179 64.80 27.37 28.49 18.99 2.79 1.68 
11 .1-
12.0 186 65 .59 31.18 32.80 8. 60 
12.1-
13.0 155 65 .81 61.94 54.19 2. 58 0.64 
13.1-
14. 0 71 66 . 20 50.70 50.70 5. 63 
14.1-
15. 0 5 60 . 00 40.00 40.00 
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-Continued 
Size lo .of C 
fish Decapod Centro- Peeudo- Q2tx_ Cypris op:-
~rouFe exa- larvae pagel diaptomus caeus larvae po (om.) mined eggs 
--------------------------
4. 1-
5.0 1 100.00 
5. 1-
6 . 0 1, 76 . 92 
6. 1-
7. 0 45 66 . 67 22 .22 
7. 1-
8.0 
8 .1-
9.0 
9. 1-
10. 0 
10. 1-
37 43 . 24 
55 9. 09 
83 10 .84 
11.0 179 
11 . 1-
12 . 0 
12.1-
186 
13 .0 155 
13.1-
14.0 71 
4 . 84 
5. 81 
5. 63 
14.1-
15 .0 5 20 . 00 
-Continued 
7.70 7.70 7.70 
4.44 
-
2.70 
-
6.02 
- . 7 . 82 
1.61 
- -
2.82 
- -
Size ·No.of Ptero- Mol- Alcyo- Pora- 11la- Dia-
fish narian mini- men-
roups pod luscan Jishes toms ~ ) .exa- spi- feran tous { cm. min d shella larvae cul h 11 a1 
_.-;;;:;;;-!___ _ __ ~ s e . ~ g,. 
4. 1-
5.0 
5. 1-
6 . 0 
6 . 1-
7.0 
7. 1-
8 .0 
1 
13 
45 
37 
100 . 00 
80.00 22.22 4. 44 13.33 8.89 
13.51 13. 51 5.40 
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-C5lD:U.DBe4 
S1ze No.ot Ptero- 1101- Aloyo- lora- fila-tish narian m1n1- men- Dia-frouP. exa- pod luaoan Piabe. spi- teran tous tou 
om.) mined ahells larTae oulee sh!!~!!§!~ _____ 
--- ------
--
8.1-
9.0 55 14.54 29.09 5.45 9.09 
9.1-
10.0 83 8 .43 26.51 43.37 
-
8.43 19.28 1.20 
10.1-
11.0 179 13.41 12.29 59.78 1.68 4.47 6.14 1.68 
11.1-
12.0 186 5.91 9.14 62.90 1.61 3.76 10.22 0.54 
12 .1-
13.0 155 1.94 12.90 64.52 0.64 8.39 20.64 3.22 
13.1-
14 .0 71 2.82 9.86 100.00 12.68 16.90 5.63 
14 . 1-
15 .0 5 60.00 
-
It may be seen from table 40 that Lucifer was not re-
corded from 4.1 to 6.0 cm. but occurred in all other sizes. 
Mysids were restricted from 7.1 to 15.0 cm. groups. Aoetes, 
like LUCifer, occurred in all the sizes above 6.0 cm. 
ACartia was r ecorded in all the sizes except 14.1 to 15.0 om., 
its occurrence being much more oommon in the younger 1ndi-
viduals than in the older ones. Eut erpina and Oithona were 
of common occurrence from the young to 11 .0 om., the former 
also occurring in a very low per oent age in 12.1 t o 13 .0 om. 
Decapod larvae wer e r ecorded from all the groups . Centro-
pages, Pseudodiaptomus , Carycaeue and oypris larvae were 
of rare occurrence in the smaller individuals . They were 
oompletely abBent in the older ones. Capepod eggs were 
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noticed from 9.1 to 14 .0 om. 
Molluscan larvae (Pteria) and shells were recorded from 
all the sizes except the last group, whereas Pteropod shells 
oocurred from 9.1 to 14.0 om. 
Pishes and fish scales were recorded from all the groups 
except 4.1 t o 5. 0 om. They, like Lucifer, reached their 
maximum in 13.1 to 14 . 0 om. 
lbraminiferan shells were maximum in 7.1 t o 8 .0 cm. 
while Alcyonarian spicules in 10.1 to 11 .0 cm. 
Of the filamentous algae (HYpnea, Sarconema and 
Entaromorpha) and diatoms ( Coscinodiacua, Rhabdonema, Navicula 
and Leptocylindrus) the former occurred more frequently 
than the latter. 
~!!!!~-!!!~plankt~n. 
Qualitative analysis of the plankton collected from the 
Gulf of Mannar at fortnightly intervals was made and the 
results are summarized below :-
Lucifer. They were common during the months of Kay , June, 
September , November and December 1957 but less Common in 
July and August . In 1958, they were common during Karch 
to June, November and December but showed a decline in the 
months of January, February, July and September. During 
January to April 1959, a similar picture to 1958 was observed. 
Acartia. From May 1957 it was common in the collections with 
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the exception of September and October and showed sOJOOwhat 
similar trend in 1958 . It was also common from January 
to April 1959. 
Decapod larvae . They were less common during the months of 
September and October 1957 and July and October 1958 as 
compared to the r est of the months. 
Pteropod shells. Their occurrence was seasonal and they were 
common from August to November 1957, January to March, 
September and November 1958 and January to March 1959. 
Molluscan l arvae . They were common in all the months 
except June 1957 , February , April and J une 1958. 
Diatoms. They were present in all the months with the peak 
in October and November and sometimes plenty in December. 
A comparison of tables 37 to 40 with the plankton 
observations leads to the conclusion that the occurrence 
and the extent of distribution of the food items in the 
stomachs of §. leptolepis have a relationship with their 
distribution in the plankton in different months. Table 40 
indioates that in ths lower size groups ACartia, Euterpin8, 
Oithona , decapod larvae and mollus can l arvae constitute 
favourite food and as the fi sh grows their ocourrence tends 
to decrease and the f i sh eats more and more of Luoifer , Acetes, 
Kysids and fishes . Thus, as the fish grows it shows a ten-
dsncy to feed on the bigger items . It is interesting to 
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point out here that on several occasions the stomachs were 
noticed to have either Lucifer or Acetes or Mysids or 
fishes only. 
Table 41 presents the state of the stomach (in percen-
tage) in different degrees of fullness from Kay 1957 to 
May 1959. ?ishes labelled as full, i full and t full were 
considered to have fed actively while t hose designated as 
i full showed less feeding . 
TABLE 41 
ST ATE OP THE STO~~CH ( IN PERCENTAGE ) IN DIFFERENT DEGREES 
01 FULLBESS I N S. LEPTOLEPIS IN DIFFERENT MONTHS FROY PUDU-
MADAM, RAMESWARAM ROAD , RAMESWARAM AND THANGACHIMADAM 
1957 
__ !!l-2~..!!~l.. A~~~!!..2~!--!~!! __ Dec. 
1958 
Jan. 
----
PUDUKADAH 
lull 86.6 70 .0 
t full 8.4 
t full 5.0 10. 0 
i full 10.0 
Empty 10 .0 
RA14ESWARAM ROAD 
lull 
t full 
t full -i full 
RAMESWARA14 
lull 90.9 
t full 
* full --i full --
Empty 9.1 
THANGACHIllADAM 
&apty* 100.0 100.0 
-- -
85.8 92.6 
7.1 7.4 
7.1 
18.2 
27.3 
18.2 
36.3 -
-
100.0 100.0 100.0 100.0 
75.0 
6.3 
12.4 
-
12.5 100.0 
37.5 
12 .5 
37.5 
50.0 
50 . 0 '-C
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-012!1Unu!d 
1958 
Peb • lla!~~2!g_~_~~2..U!L_~~~~f!!..._ 
---
• 
PUDUMADAJ4 
Full 
--
18.9 
--
21.5 12.0 :n.3 76 .0 57 .1 
f full 18.9 7.1 24.0 10.0 24.0 
t full 37.8 2.1* 42.8 8.0 30.0 14.3 
t full 75.0 22.6 28.6 56.0 20.0 
-
28.6 
Empty 25.0 1.8 97.9* 
-
6.7 
-
RAJmSWAlWl ROAD 
Pull 100.0 95.5 
- -t full 
-
25.0 
-
* full - 35.0 4.5 -t full 40.0 
- --
RAMESWARAll 
Pull 
-
61.3 
-
100. 0 
t full 6.5 
t f ull 
-
19.3 
- - -t full 12.9 
THANGACHIMADAH 
Empty* 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
-02n~!!lY:e!l 
1958 1959 
Oot. Nov. Deo. Jan. Feb. ~~h AEr i !"_IiaL_ 
-
----------
---
PUDUJlADAM 
Pull 
--
58.0 70.8 75.0 45.6 82.5 
- -t full 42.0 8.3 12.3· 7.5 
- -
* f ull 29.2 16.7 22 .8 10.0 -t full 
- - -
17. 5 
- - -Empty 
- -
1.8 
- -
RAlIESWARAJiI ROAD 
Pull 73.2 100. 0 68. 0 56 . 3 45.0 
-i full 7.3 15 .3 28.1 20 .0 
t full 14.6 13.9 12.5 30.0 
-t full 4.9 2. 8 3.1 5. 0 
-
RAMESWARAM Bo dat a 
THAl'lGAOHI!lADAJ4 
Empty* 100 . 0 100 . 0 
-
100.0 100. 0 100.0 
* Pish were caught at night . 
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It may be seen from table 41 that the ocourrence of 
empty stomache was muoh less at Pudumadam, Rameswaram Road 
and Rameswaram, but very common at ThaIl8achimadam. In April 
1958 high percentage of empty stomachs was r ecorded from 
Pudumadam which was presumably due to the difference in time 
of collection. The oocurrence of t full stomaohs in greater 
proportion in oertain months in one year and muoh less in 
other at different centres in the same months may well be 
attributed to t he differenoe in time of fishing . 
ThOugh mature fish continue to oocur throughout the year, 
the oonoentration of those individuals oan be notioed only 
during February, Maroh , August and September, immediatsly 
followed by spent, spent reoovering and juvenile stages 
of t he fish. It can be notioed fro m the table for Pudumadam 
(table 37) that t he f ish oolleoted during September 1957, 
and Maroh, August and September 1958 and from January to 
Maroh 1'959 had f ed actively during t he spawning season. 
Similarly, t he t able for Rameswaram Road (table l8) indi-
oates the high degree of feeding in February and Maroh 1958 
and 1959. The observations from Rameswaram (table 39) 
further confirm that the fi~ do not stop feeding or show 
a sign of cessation of f eeding during spawning s eason. 
Here it is worthwhile to mention that three speoimens (all 
female) colleoted in Stage V* in August 1958 had full 
* Refer to chapter 9. 
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stomaohs oontaining Luoifer , Aoetes and Juvenilee of 
Anohoviella. It can be further seen from table 40 that 
t here is no change in the food of fish in different stages 
of maturity. The fish whioh attains a size of 8.7 cm. at 
first maturity ccntinues to feed on the same items of f ood 
even after it has spawned. The proportions of different 
items, however, may vary . 
Disoussion. 
-
For the purpose of comparison other carangids viz . earanx 
melampygus, Q. sexfasoiatus, Selar kalla and .§. mate were 
examined . Of these, the last two were caught and colleoted 
at night from Mandapam and Thangachimadam. On examination 
they had nothing in t heir stomachs except for a few fish 
scales showing similar results as in .§. leptolepis. A sample 
of 18 fish of ~ . l eptolepis examined from Vizhingam (west 
co ast) caught at night in bag- nets revealed a eimilar 
condition . The results were in oonformity with the earlier 
observations and help to establish that the fish most pro-
bably do not feed at night. A similar collection from bag-
nets from Madras during day at 2 P. M. revealed th~ presenoe 
of Lucifer appendages, Mysids, Acartia, Deoapod larvae, 
Labidooera, Pteropod shells, fishes and mollusoan larvae 
in their stomachs . The stomachs of these fish were only 
i full which was due to the time of catching the fish. 
Examination of the stomaohs af §. leptolepis from the 
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shore-seine collections at night from Pudumadam also did not 
reveal the presence of food contents, except for a few fish 
scales, which is an indication that the fish had fed long ago. 
This explains the higher percentage (97.9) of empty stomachs 
in April 1958 . The absence of food in the stomachs of ~. 
leptolepis caught at night can be due to one of two possible 
causes I 1. Absence of feeding activity at night. 2. Regur-
gitation by the fish when hauled up. 
!o investigate these possibilitiee a oritical examina-
tion of the stomach contents of the fish was made from 
Pudumadam, Rameswaram Road and Rameswaram. Pish were taken 
from different hauls at different periods of day. It was 
found that fi sh caught till about 8 A. M. contained little 
food and those caught aft er 8 A. M. had stomachs in diffe-
rent degrees of ful lness . Those caught at about 10 A. M. 
had full stomachs and the various items of food were easil y 
identifiable due to incomplete digestion . The absenoe of 
food in the stomachs was , thus, not due to regurgitation 
but due to diffe rence in time of catching the fiab . 
Bhattacharyya (1957) in the larval and post- larval 
herring, and Qasim (1 957) in Blennius phol1s, and Hatanaka 
and Murakawa (1958) in Seriol a g1l1nguerad1ata observed that 
these fishes stop feeding at night . Bhattaoharyya (~. £il. ) 
oonducted experimental feeding and found that light plays 
an iaportant role in the feeding of larval and post-larval 
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herring and that with the ~pproaoh of darkness the feeding 
activi ty slows down . Hatanaka and Murakawa (.QJl. cit.) 
r emarked that the rates of empty s tomachs in §. guingueradiata 
varied from 0 to 80 per cent and 31 per cent in an average 
which was probably due to the time of oolleotion being at 
dawn and to the non-feeding habits at midnight. 
It appears that the feeding behaviour of §. lepto1epis 
.-d."t oi-
i8 s imilar to~the above fishes. 
Oaranx aexfasoiatus and O. mel ampygus wer e oolleoted 
from shore-seines during day , the former had only juveniles 
of knohoviella in their stomaohs while in the l atter the 
stomaohs wer e full of Le iognathua, Anohoviella, Aoetes. My. ids 
and Sepia. An interesting fe ature was observed in Q. 
sexfasoiatus whioh were also caught at 3 A. M. in shora-seines. 
Contrary to the expeotations, the stomachs were full and 
oontained Sardinella, Ilisha and Anchovi clla. In one fish, 
i~ addi tion to these items a singl e speCimen of Squilla 
and Selar malam (carangid) each were also observed . The 
ocourrence of cannibalism 1s an inter esting feature in 
this fish. 
Vijayaraghavan (19 57) desoribed the food of larval and 
post-larval Dec apte~ russelli from the Madras coast and 
stated that the food of 23.6 to 26.4 mu. size consisted of 
Oithona, Pseudodiaptomus, Acartia, Temora, Labidocera . young 
prawns, mollusoan and teleostean l arvae. In the present 
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investigation it was notioed that the fish when young pre-
ferred to feed on Aoartia, Eqterpina. Oithona, Deoapod and 
moll uscan larvae . Pseudodiaptomus, Centropage. , CorycaeuB 
and Cypris larvae were also noticed in the younger specimens 
although thes e occasionally did include Lucifer, Aoetes, 
Mysids and fish scales. It can be safely ooncluded f rom 
table 40 that as the fish grows, Lucifer, Yysids, Acetes 
and fish juveniles are taken more often than any other item. 
Thus a definite change of food f rom t he younger to the 
older s ize groups c an be made out. 
Thrum Ah Kow ( 1950 ) examined 108 specimens of Cargnx 
l eptolepis fro m the Singapore Strai t s . Hi s r esults cover 
a r ange of 40 to 11 5 rom. and aocordi ng to him the fish feeds 
more ' heavily ' on calanids, ysids and Deoapod larvae than 
on Cypris larvae , Amphipods, Alpheid larvae aLd post-larval 
fishes whil s t Ostracods, Acetes, Lucifer, Leptochel a and 
Brachyuran l arvae ar e taken ocoasionally . Hi s table 19 
indicates that t he f ish feeds 'heavily' in May onl y and 
' medium' t ype of fee ding was observed in January, August , 
Sept ember and October whilst in November ther e was a 'slight' 
f eedi ng and stomachs wer e empty i n t h8 months of March , April, 
J une, July and December . It should be pointed out here that 
during the mont h of ~ay when he ( Thrum 1~ AOW) no ticed 'heavy' 
f eeding, he examined only 16 specimens which covered a 
range of 40 t o 100 Mm. Due to the small number of specimens 
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examined by him in this range, it is possible that the juve-
niles were ~ore in this group than the adults. 
The presence of zooplankton and juveniles of Anohoviella 
in major quantities in the food of ~. leptolepis from the 
Indian waters and occurrence of filamentous algae and diatoms 
only ocoasionally lead one to infer that this fish is mainly 
carniVOrous, supplementing its food with phytoplankton 
according to t heir availability as against the view of 
Tham Ah Kow who concludes that it f eeds selectivel y on zoo-
pl ankton. In t his connection it is of interest to note 
t hat the occurrence of plant material in the food of 
carangids has not been mentioned by Lebour (1918, 1920), 
Chacko (1949 ) , Mahadevnn (1950 ) , Datar (1954) and Vijaya-
r aghavan (1957). However, Kuthalingam (1955 b) and Chacko 
and Mathew (1956 ) do r ef er to the occurr enc e of very small 
amount of vegetable matter in the food of Indian horse-
mackerel. Algal material has also been reported by 
Thomson (1959) in Usacaranx nobilis. 
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PA.'t\SUES 
TreJlatode parasi tes of the genera Contraoaecum and 
Cucullanus were recorded from the ovaries of Sel&rQ1des 
leptolepis and one specimen of the former was also collected 
from the outer surfaoe of the pylorio caeca. These para-
sites were of frequent occurrence during the spawning 
seasons and each fish had one parasite. Specimens exa-
A 
mined from different oentres were equally affected by the 
parasites and the ovaries did not show any visual distortion. 
They were not r ecorded from testes. 
In this connection it may be mentioned that from the 
European waters tHcoll (1914 ) described f our types of 
trematod parasites in TrachurBs traohurus ooourring in 
various parts of the alimentary oanal. Of the four para-
sites described by him, Tsrgestia laticollis was of fre-
qusnt occurrence in the rectum. 
152 
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LENGTH- WEIGHT RELATIONSHIP 
The length- weight curve of fishes generally indicates 
that an inorease in length is accompanied by a much more rapid 
inorease in weight . Thus the weight of f ishes m8¥ be con-
sidered a function of the length and since weight is a measure 
of volume while length is a linear measure , the weight of 
fishes is said to increase approximately as the cube of the 
length and c an be expressed by the formula W = a L3 , where 
W = weight, a = constant, and L = length. Suoh a formula 
can be applied if form and specific gr avity are constant 
throughout life and thus serve as the basis for the calcu-
l a tion of unknown weights of fish of known lengths or to 
determine the lengths of fish of known weights . 
Le Cren (19)1) has pointed ou';; that the general para-
n bola W • a L gives better relation than the cubic parabola 
W = a L3, Le Cren (~ . cit.) further stated that .the formula 
W = a Ln besides providing a means for calculating weight 
from length, and a direct way of converting logarithmic 
growth-rates calculated on lengths into growth-rates f or 
weight , may also give indications of taxonomic differences 
and events in the life history , such as metamorphosis and 
the onset of maturity. The value of exponent 'n ' usually 
lies between 2. 5 and 4 (Hile, 1936; and artin, 1949) and 
for an ideal fish which maintains the same shape n = 3 (Allen, 
1936) • 
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Por the study of the l ength-weight relationship of 
Selaroides leptolepis , the equation of the form of general 
parabola W = a Ln was used where ' W' represents weight of 
fish in grams, 'L', the fork length in oentimeters, and 'a ' , 
a oonstant and 'n' an exponent to which 'L ' oan be raised. 
The fish, as soon ae they were brought from the field, 
were first measured and then the exoessive moisture was removed 
from eaoh fish by pr essing the latter in between two blotting 
papers and weight s were nQ,ed down for i ndividual f ish . In 
some fi sh, gut t ed weight was also ta~en (the entire alimen-
tary canal and its aSSOCiat ed organs wer e r emoved) . 
Samples of fish oolleoted during different monthe of 
1957 and 1958 wer e studied from all the centres of observa-
tion. The observed values of lengths and weights were trans-
formed to logarithmio values and the equations were oaloulated 
by the method of l east squares. Males and females in eaoh month 
• 
were treated separately, and those oollected from Pudumadam 
during May 1957 were analysed by the method of Analysis of 
Covarianoe . The r elevant details are given in tables 42 to 44 . 
It may be seen from t able 44 that mal es and females do not 
differ signifioantly . The data were then pooled for eaoh 
month and a common value of 'n' was found out . Table 45 gives 
the values of ' n ' for males and femal es s eparatel y and after 
pooling the data from May 1957 to October 1957 and April 1958 
, 
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for Than8achlmadam, and lo~r 1957 to Maroh 1958 for 
Pudumad8lll. 
TABLE 42 
STATISTICS OP THE LEHGTB-WBIGHT RELATIONSHIP 01 KALES AND 
l'OAI,Rl3 
Sex I ax BY SX2 ~ SIY 
--~------------------Kale 18 17.4548 18.8488 16.9653 20.3594 18.4296 
lemale 32 30.4641 31.9308 29.0374 32.3736 30.5231 
I. luaber of fish SX, SY. Sum of logarithmio value. 
SX2 ,sr2 ,SXY • SUII of of fork: lengths and we1ghts 
square. and produot •• respeotively. 
TABLE 43 
REGRESSION DATA 01 LENGm-WEIGHT RELATIONSHIP 01 MALES AND 
PEMALES* 
Sex D.P. Sum of .quares and b Errors of Estimate 
prod~!-__ _ 
2 2 D.l. S.S. 
- - - - - - - - - -
x !l _--'y ______________ _ 
Male 17 0.0392 0.1517 0.6218 3.87 16 0.0347 
lemale 31 0.0355 0.1249 0.5119 3.52 30 0.,0725 
*Notations are same as in table 11. 
TABLE 44 
TEST 0' SIGNIPICANOE 
Souroe of Degrees Sum of Mean Observed 
variation __ of free~2!c._;...q.a;u;;.;ar;;o.;e~._s-.q;a.;';;'~8;.;;re~ _ __.;1~._. ____ 5_'1>_'. 
Deviation from 
individual 
regre.sions 
within sexes 46 0.1072 0.00233 
Differenoe. bet-
ween regressions 1 __ O~OQ2~ 0.0023 
Deviation tram 
total regression 47 0.1095 
1.0130 252 
CE
NT
RA
L  
MA
RI
NE
 FI
SH
ER
IE
S 
RE
SE
AR
CH
 IN
ST
ITU
TE
, C
OC
HI
N.
156 
TABLE 45 
VALtmS OP 'n' FROII THANGACHIJlA.DAli ( BAG- NET CA'£CllES) 
Months Kales Pemales Pooled data 
------------------------.-------------------
May 1951 
June 
July 
August 
September 
October 
November 1957 to 
Uaroh 1958 
April 
VALUES OF ' n' 
May 1957 
June 
July 
August 
September 
October 
November 
December 
January 1 958 
February 
March 
3.71 
3.76 
3.86 
3.07 
3. 99 
3. 19 
3. 21 
Ho 
3.74 
3.44 
3.16 
3. 48 
2. 96 
2. 84 
data 
3. 49 
3.73 
3.46 
3.04 
3.31 
2.99 
3. 10 
FROM PUDUMADAlIl ( SHORE-SEINE CATCrlES) 
3. 87 3. 52 3. 66 
3. 62 
3. 37 3. 81 3.55 
2. 70 2. 78 2. 88 
3. 32 3. 53 3. 40 
3.24 3. 58 3. 43 
2. 97 2. 96 3.02 
2. 26 2.09 2. 18 
Hickling (1940 ) in his studies on herrings observed 
that in an advanced stat e of maturity the weight of the 
entire fish increases with length, at a rate much less than 
the cube of the length , and therefore the fish alone without 
t he gonads and gut , must increase , with length at an even 
s lower rate, ne arer the s'luare than the cube of the length. 
In the light of Hickling ' s obs ervations (.2lI..!. ill. ) it 
may be said that the l east values of ' n ' can be made use of 
to find out t he spawning season or more preCisel y the 
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advanoed state of maturity of the fish whioh according to 
table 45 will be September-October and February-March. 
Separate equations for immature, maturing, mature , 
spent**and gutted individuals were also calculated 88 
described above and they were found to be as follows: 
Immature I W • 0.006540 L3.3853 
Maturing I w • 0.08984 L3.2066 
Mature I W. 0.07137 L3.2943 
Spentl W • 0.05657 L2.4237 
Guttedl W. 0. 009317 13 .1 730 
The length-weight values for different stages of matu-
rity and gutted fish were then analysed by the 'method of 
Analysis of Covariance. Relevant details are given in 
tables 46 to 48. 
TABLE 46 
STATISTICS OF THE LENGTH-WEIGHT ,RELATIONSHIP OJ IMMATURt, 
MATURING, MATURE , SPENT AND GUTTED FISH· . 
Charaoter If sx BY sx2 sy2 sxy -~--- ---
--Immature 
Maturing 
Mature 
Spent 
Gutted 
70 59.4808 48.4476 50.7285 35.8894 41.7972 
50 51.2186 61.9152 52.5482 77.6207 63.6849 
50 53.9731 70.4863 58.3217 100.1330 76.2843 
50 51.9369 63.5071 53.9606 80.7577 65.9958 
70 73.0794 89.7304 76.4226 116.36}6 94.0849 
• Notations are same ae in table 4-2 • 
•• lor the definition of stages of maturity refer, to 
chapter 9. 
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TABLE 47 
REGRESSION DATA OF LENGTH- WEIGHT RELATIONSHIP OF I MMATURE , 
MATURING , MATURE, SPENT ABD GUTTED FISH-
Character D. F. Sum of squares and b 
- _2Er2d~c!e_ - -2-
_________ -!.-___ .!l-_J. _____ _ 
IlDIIl::'.turs 
Maturing 
Mature 
Spent 
Gutted 
69 0.1861 0.6300 2.3584 3.3853 
490.0813 0.2607 0.9509 3.2066 
49 0.0598 0.1970 0.7666 3.2943 
49 0.0118 0.0286 0.0947 2.4237 
69 0.1283 0.4071 1.3415 3.1730 
- Notations are same as in table 11. 
;\ 
TABLE 48 
TEST OJ SIGNIFICANCE 
Errors of 
Estimate 
------
D.F. S. S. o ___ _ 
68 0.2257 
48 0.1149 
48 0.1176 
48 0.0254 
68 0.0498 
, 'J 
Source of 
variation 
Degrees Sum of Mean Observed 
of freedom squares square F. 5%1. 
---------------------------------
Deviation from 
indiVidual 
regressions 
within diffe-
r ent stages of 
maturi ty and 
gutted fieh 280 
Differenoes among 
regressions 4 
DeViation from 
0.5334 0.0019 
0.0124 0.0031 
total regression 284 0.5458 
1.6316 2.39 
It may thus be eeen fro m table 48 that the length-
weight relationehip for different stages of maturity and 
gutted fish does not differ signifioantly. Henoe a pooled 
equation for the entire data was oaloulated whioh gave the 
following value, 
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w • 0.01089 L}·1182 
The logarithmio equation W88 found out to be log W ~ 
-1.9628+}.1182 log L. 
The observed values for the corresponding lengths 
and weights are plotted in Plate }, Fig.}4 and show a close 
fit to the oaloulated values. The logarithmic values for 
lengthB and weights are plotted in Plate }, Fig.}5 which 
gives a etraight line relationship. 
It oan be inferred from Fig.}4 that an inorease in 
weight ie more rapid from 8 em • . and above, therefore, it 
may be more economical from the commercial point of view 
to catch fish over 8 cm. 
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REPRODUCTION 
Sexes in Selar01des leptolepis are separate but the 
fish do not show any sexual dimorphism. When the fish are 
mature ths malee and females can be differentiated by 
applying a gentle pressure on either side of the abdomen 
when the milt or t he ova, ae the case may be, will ooze out. 
The two ovaries lie in the posterior part of the 
abdomen, free at t heir anterior and posterior ends but 
united in t he middle portion. The right ovary is slightly 
larger than the left. Ovaries are visible to the naked 
eye as emall pin heads in the posterior region of the abdo-
minal oavity and when fully ripe occupy the whole body 
cavity. It has not been possible to distinguish the sexes 
in specimens smaller than 6 em., even in these speoimens 
difficulties were experienced to identify the sex, without 
the aid of microscopic examination. 
The maturity etages given by the International Council 
for the Exploration of the Sea oould not be adopted for the 
present study and therefore a different classification of 
the stages has been found necessary. The stages followed 
in this investigation are given belowz 
Stage I Ovaries small, pin head-like structures , flesh 
160 
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ooloured. Egga not visible to the naked eye. 
Stage II Ovariea oocupy * the body cavity, tranalucent, 
flesh coloured, ova visible to the naked eye, traoes 
of yolk appear (includea spent-reoovering also). 
Stage III Ovaries ocoupy t of the body oavity, o~aque, 
with large partially yolk laiden ova. The ovaries 
have a tinge of yellow colour. 
Stage IV Ovaries fully occupy the body cavity, eggs large, 
fully laiden with yolk , golden yellow in colour, a 
few ova may be semi-transparent . 
Stage V Ovariea swollen, yolk almost transparent and eggs 
reach their maximum diameter, single 011 globule 
present (spawners). 
Stage VI Spent. Ovaries blood-ehot, a tew degenerating 
ova can be seen (Spent-recovering ovaries look 
like Stage II described above) . 
lor the sake ot convenience Stage I will be described, 
hereafter, as immature, Stages II and III as maturing, 
Stage IV as mature and Stage VI as spent. Stage V indi-
cates spawners. 
In males the testes first appear as slender, thread-
like short structures to the naked eye . As maturity 
advanoes they become more prominent and wnen fully grown 
ocoupy the entire body cavity. 
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'!he ovaries from the fresh !ish were either removed and 
preserved separately or preserved 1n ~ in 5 per cent 
formalin . When they were suffioiently hardened, a small 
pieoe was taken and teased on a mioroslide . The ova were 
carefully separated with fine needles and as evenly as 
possible spread out on the slide. Due to the effect of 
preservation some of the ova were irregular in shape. The 
miorometer was adjusted in a horizontal position and the 
diameter of ova measured parallel to the gradations on the 
micrometer. This gave measurements of the longest diameters 
of some eggs, of the shortest of others or measurements 
between the two. Clark (1925, 1934), De Jang (1940) and 
Prabhu (1956) have found this method to give satisfactory 
resul ts. De Jong (,2;2. cit.) is of the opinion that as a 
consequence of following this method, in the frequency 
polygons of the diameters of ova, the differencee between 
two groups of eggs appear le8s than they are in reality. He 
further says that in some 08ses the largest ,diameter of an 
egg of the group of the younger eggs exoeeds the smallest 
, 
diameter of an egg of the older group. Thus, in the con-
sideration of different graphs, the faot has to be borne 
in mind that if two groupe of eggs are apparently oonnected 
by a few ova of intermediate size, this oonneotion as a 
rule, does not exist and both groups are olearly separat?d 
during life. The diameters of the egge were measured unde,r 
I 
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a compound microscope with an ocular micrometer at a magni-
fication which gave a value of 19 microns to each micrometer 
division. It should be pointed out here , that an ovum 
which measured, say, more than 11,4 but less than 133 microns 
was treated in a higher group and BO on. The measurements 
of ova from each fi sh were grouped into size intervals of 
38 microns. 
To find out whether the ova produced at the anterior, 
middle and posterior portions of the ovaries ~ bear "same 
relationship to each other or not, measuremente of ova taken 
from all these regions of Stage V ovaries were made. The 
results are presented in Plate 3, Fig. 36, which show that 
there are no significant differences either in their rela-
tive numbers or in the pattern. Por the frequency polygons 
of this figure, ova more than 38 and less than 95 microns 
were alsc taken into consideration. B ,~ ut as it was 1fmoit time 
consuming to take the diameter of these small eggs, due to 
their large number, in the subsequent studies ova with dia-
/ 
/ 
meter of 95 microns and above were t aken. To ensure maxillum 
~ 
acouraoy, ova from the middle portion (where two ovaries ~ 
A 
are united) were measured in all the stages . 
In the immature ovaries (Stage I) the maximum ova dia-
meter is 114 miorons. Ovaries with ova diameter up to 190 
microns are classified 8S Stage II. In Stage III the diameter 
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ranges up to 304 miorons and in Stage IV the maximum dia-
meter is 494 microns . The ova of Stage V are well diffe-
rentiated with a maximum diameter of 646 miorons. In the 
ovaries of §. leptolepie suoh ova are sharply differentiated 
from the r est . Each ripe ovum i8 perfectly spherical with 
its almost transparent yolk and a slightly eooentrioally 
plaoed oil globule of pink oolour. The oil globule has a 
diameter varying from 152 to 171 miorons. The peri vi tal-
line membrane is not formed at this stage. Such a stage 
was of extremely rare ocourrenoe in the oolleotions. During 
• 
the oourse of this study only 3 individuals oould be 001-
l eoted in spite of the intensive efforts made. 
To determine the seasonal progress ion of ova, fish 
were studied in every month and the resulting peroentage 
frequenoies of ova are plotted in Plate 3, Fig.31. The 
samples for January show the presence of three groups of 
ova. The first group whioh oonsists of ova up to size of 
114 miorons are found as a dolll1nant group throU8hout the 
year. This is the immature group of ova which would give 
rise to the eggs that would be spawned during the succeeding 
season. The second gro up with a mode at 304 microns is the 
maturing and the third with a maximum diam ter of 494 microns 
is the mature group. From January onwards there 1s an 
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increase in the relative number of ova although the maxi-
mum diameter remains more or less the same in February. In 
March there ie a noticeable increase in size of ova and 
those of Stage V have separated from the rest of the stock. 
Before this group of ova is completely shed, another makes 
its appearance which will be spawned subsequently. This 
1s clear from t he polygons for the months of April and May. 
This shows that first spawning takes place in the months 
of 1<'ebruary and March . In June, all the fish examined had 
mostly immature ova but the polygons for the month of July 
show an increase in the size of ova. In August maximum 
size of the oya is attained. This group of ova has a mode 
at 570 microns and is separated from the rest of the stock . 
Before this group is shed, another group has already made 
its appearance and this will be spawned in the next 
spawning season. 
The graphe for the months of March and August , there-
fore, indicate that there are two spawning seasons and these 
are confirmed by the occurrence of juveniles and Stage IV 
twice a year. 
~ize at_~irst.maturi~l. 
For determining the size at first maturity fish were 
examined during the months of July to Sept ember in 1957 
and 1956, and again during January to March 1958 and 1959. 
The percentages of mature males and females at each half 
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oentimetre length interval were oaloulated and the resulting 
frequenoies are plotted in Plate 3, Pigs . 38 and 39 respeo-
tively. For males it was observed (Fig.38) that in the 
July to September 1957 samples, 17.4 per oent of the indi-
viduals reaohed first maturity in the group 9.1 to 9.5 cm., 
23.1 in 9.6 to 10.0 cm., 52.6 in 10.1 to 10.5 cm. and 66 .7 
per cent in 10.6 to 11.0 om. All the individuals above 
11.0 cm. were mature . In the July to September 1958 samples, 
first sign of maturity in males appeared in the size 8.6 to 
9.0 om. when only 4.2 per cent wer e mature . Thereafter the 
peroentage of the mature individuals increased. Examina-
tion of the samples in the months of J anuary to March 1958 
and 1959 revealed that mature individuals first appeared in 
9.6 to 10.0 cm. and 10.1 to 10.5 om. groups respectively. 
On the basis of four spawning seasons it may, thus, be 
concluded that first Si gn of maturity in males appear when 
the fiBh are about 8.7 cm. 
Pemales were first notioed to mature in 8.6 to 9.0 cm. 
group in the samplss of July to September 1957 when 4.7 per 
cent attained maturity (Fig. 39). 22.9 per cent of the 
females were mature in the group 9.1 to 9.5 om., 46.3 in 
9. 6 to 10.0 cm., 60.0 in 10.1 to 10. 5 cm. and 76.0 in 10.6 
to 11.0 cm. Thereafter all the females were mature. In 
the July to September 1958 eamples, size at first maturity 
in females was recorded in the group 9.1 to 9.5 cm. 
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Similarly, in the January to March 1958 and 1959 samples 
mature females were notioed in the group 9.6 to 10.0 cm., 
when 23.1 and 42 .8 per oent of them respectively had 
attained maturity. It may, thus, be concluded from Fig.39 
that females first start maturing when they are about 8.8 cm. 
Besides the above method, the size at first maturity 
in females was also found out from the ova diameter studies 
during the spawning seasons. For this purpose, the biggest 
diameter of common eggs was taken into oonsideration. The 
females between 8. 0 and 14.0 om. were examined. Spent ova-
ries were exoluded . The results are plotted as soatter dia-
grams in Plate 3, Figs .40 and 41. In Fi g.40, three groups 
of ova oan be made out -- the first group lying between 
,~6- ~ 
38 tl 114 miorons, second between 115 ~ 304 and third above 
304 miorons. In this figure observations for 1957 and 1958 
for the months of July, August and September are plotted. 
Moet of the fish in July have ova f alling in first and 
seoond groups, but a few ova of third group are also present. 
In August most of the fish fall in the third group and in 
September , with the exoeption of a few fish , all have ova 
more than 304 miorons showing thereby that it is the IlIOnth 
of intensive spawning. Observations for the monthe of 
January, February and Maroh 1958 and 1959 are plott-3d in 
Fig .41, where more or less similar r esults as in figure 40 
oan be made out. Here the period of intensive spawning is 
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Peb~/' Prom Pig . 40 it is inferred that a few fish mature 
between 8. 8 to 9. 0 cm. , slightly more in 9. 1 to 9. 5 cm. and 
more than 50 per cent are mature f rom 10 . 1 cm. and above . 
Thus the size at first maturity may be said to be 8. 8 om. 
which is in agreement with the r esults arrived at indepen-
dently ~the occurrence of mature individuals during the 
spawning seasons . 
The size of 8. 7 and 8. 8 cm. in males and females res-
pectivel y at the 
they are about 6 
time of first maturity is attained when 
aU--) 
months~as is inferred from the length- f r e-
quency studies (vide infra) . 
Tabl es 49 to 52 indicate the occurrence of Stages I to 
VI from Thangachimad8lll, Rameswaram, Rameswaram Road and 
Pudumadam from May 1957 to May 1959 respectively. These 
figures relate to females only. 
TABLE 49 
PERCENTAGE OCCURRENCE OF MATURITY STAGES IN S. LEPTOLEPIS 
DUlWlG DIPFERENT 1l0NTHS AT THANGACHIMADAP 
Months and St ee Total No . ________________ !S_________________ of speo1-
yean I II III IV V VI mens ex_ 
mined 
--------- ---- ---
May 1957 32. 61 45 . 65 21.74 46 
(15) (21) ( 10) 
June 46 . 15 42.31 7. 69 3. 85 52 ( 24) ( 22) (4) ( 2) 
July 6. 25 68 . 75 25 . 00 16 (1) ( 11) (4) 
August 4. 23 15 . 49 46 . 48 33. 80 71 (3) ( 11 ) (33) (24) 
• 
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-Continued 
Total. No. 
o JIonths and __________ Sty!!.. _______ of epeci-
years I II III IV V VI mena exa-
mined 
-_._-------------,------------------
September 1957 -- 16.16 30.30 53.54 --
Ootober 
(16) (30) (53) 
2.70 21.62 43.24 32.43 --(1) (8) (16) (12) 
November 1951 
to 
Pebruary 1958 
Maroh 
110 data 
-- 100.00--
April 
May 
June 
July 
August 
September 
October 
November 
(9) 
31.34 8.96 1.49 58.21 (21) (6) (1) (39) 
81 . 08 16.22 2.10 (60) (12) (2) 
41.30 40.54 2.10 
(35) (30) (2) 
65.52 21.59 3.45--(19) (8) (1) 
11.24 19.31 3.45 
(5) (23) (1) 
-- 21.42 14.52 46.71 --(11) (9) (29) 
35.56 15.56 13.33 --(16) (1) (6) 
80.00 20.00 --
(4) (1 ) 
December 1958 to 
Pebruary 1959 No data 
March 1.49 35.82 52.24 --
April 
May 
( 1) ( 24) (35) 
33.33 1.41 18.52 31.04 --(18) (4) (10) (20) 
30.00 48.34 18.33 --(18) (29) (11) 
-
-
11.29 (1) 
35.56 (16) 
10.45 
( 1) 
3.70 
(2) 
3.33 
(2) 
99 
37 
9 
67 
14 
14 
29 
29 
62 
45 
5 
61 
54 
60 
* Figures in brackets are the number of specimens examined 
in each Stage. 
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TABLE 50 
PERCENTAGE OCCURRENCE OF MATURITY STAGES IN S. 
-
LEPTOLEPIS 
DURING DIFFERENT MONfRS AT PUDUMAD~ 
Months and St ee Total No . _______________ !5__________________ of speo1-
years I II III IV V VI mens exa-
mined 
---------------------------- . -----.-----------)(ay 1957 
-
22.22 66.67 11 .11 63 
( 14) (42) (7) 
June 58.82 17.65 23.53 17 ( 10) (3) ( 4) 
July 
-- --August 25 . 00 
--
75 .00 4 
(1) ( 3) 
September 18.18 27.27 54. 55 11 (2) (3 ) (6) 
October 
November 6. 67 66.67 26.66 15 ( 1 ) (10) (4) 
December 57 .1 4 42.86 
--
7 (4) (3) 
January 1958- 75.00 
-
25 . 00 8 
(6) (2) 
l'ebruary 4.92 3. 28 91 . 80 61 (3 ) (2) (56) 
March 35.40 
--
50. 44 14.16 113 
(40) ( 57) (16 ) 
April 
--
3.45 96 .55 29 (1) (28) 
May -- 100.00 7 (7) 
June 67 . 06 24.11 8.24 85 ( 57) (21) (7) 
July 22. 62 76.19 1.19 84 (19) (64) (1) 
August 8. 16 57 . 14 26 . 53 6. 12 2.04 49 (4) (28) ( n) (3) (1 ) 
September 
--
100. 00 3 ( 3) 
October 
November 35 . 29 58 . 82 5. 88 17 (6) (10) ( 1 ) 
December 86.05 13 . 95 43 (37) (6) 
January 1959- 46.67 13.:33 40.00 15 (1) (2) ( Ii) 
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--Oontinued .; 
, , 
----------------------------------~~~--' Montha and ____________ ~~86!~_________________ ~~t:;e:~ 
ye~ I II III IV V VI mens exa-
mined 
-----------------------------------
February 1959 -- 18.45 57.28 --
(19) (59) 
March 
-- 7.02 "." 15.79--(4) (19) (9) 
24.27 
(25) 
4,.86 
(25) 
10, 
51 
* Figures in bracke ts are the number of specimens examined 
in eaoh Stage. 
TABLE 51 
PERCENTAGE OCCURRENCE OF MATURITY STAGES IN S. LEPTOLEPIS 
DURING DI FFERj.~NT MONTHS AT RAMESWAB.A)IIt-
Months and ____________ ~!~~__________________ ~~t:;e!~: 
years I II III IV V VI mens exa-
mined 
-----------.-----------------------------------
June 1957 85.00 10.00 2.50 2.50 40 (34) (4) (1) (1) 
July 100 .00 
-- 5' (5') 
August 
--
79 . 26 13.33 7.41 135 (107) (18 ) (10 ) 
Sept embltr 1957 to llo data Maroh 1958 
April 97.14 2.86 35 
('4) (1) 
May 86.00 11.00 1.00 2.00 100 
(86) (11 ) (1) (2) 
June 1958 to No data August 1958 
September 9.09 
--
90.91 1 1 ( 1 ) (10) 
October 8.33 6.33 83.33 12 (1) (1) (10) 
November 1958 to No data Maroh 1959 
April 72.73 lB .18 1.82 7.27 55 (40) ('0) (1) ( 4) 
* Figures in braokets are the number of speoimens examined 
in eaoh St8J;g e . 
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TABLE 52 
PERCENTAGE OCCURRENCE OF MATURITY STAGES IN S. LEPTOLEPIS 
DURING DIP'FERENT MONTHS AT RAMESWARAK ROAD-
Total No . Months and ________ Sty!! ________ ._.__ of speoi-
year8 I II III IV V VI mena exa-
mined 
--.------------------------------.--- . 
Deoellber 19~-- 66.67 :n.:r~ 
-
3 (2) (1) 
Janu8l'7 1958 -
-
February 2.27 97.73 44 (1) (43) 
Maroh 100.00 31 (31 ) 
April 11.76 88.24 17 (2) (15 ) 
May 1958 to No data November 1958 
Deoember 40 .00 40 .00 20.00 15 
( 6 ) (6) (3) 
January 1959 
February 29.31 43.10 27 .59 58 ( 17) (25) ( 16) 
March 11.11 25.93 37.04 25.93 27 (3) (7) (10) (7) 
April 7. 69 46 .1 5 
- -
46 .15 13 (1) (6) (6) 
* Figures in brackets are the number of speoimenB examined 
in each Stage. 
table 49 it can be Bp.en that Stage IV ooourred 
from May to Ootober 1957 with a maximum of 53 per cent in 
September at Thangachimadam. In 1958 Stage IV was absent 
from the oollections during the months of May , June and 
August·. All females examined were mature in Maroh, and 
58.21 per oent in April. In September, there occurred both 
mature and spent i ndividuals with a total peroentage of 
58 .06. A comparison of this stage i n Septellber of these 
t wo years indicat~s that intensive spawning occurs during 
this IIIOnth. although it might start in August and end in 
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October. The occurrenoe of mature individuals in March and 
April is again an index for their spawning . In 1959, high 
peroentage of mature individuals was reoorded again in 
Maroh and April. Further, the oocurrenoe of spent indivi-
duals during these months was also notioeable . The total 
peroentage of mature and spent individuals in these months 
being 62.69 and 40 .74 respectively. The appearanoe of the 
juveniles in April and May and sometimes in June is a further 
proof that the fish have spawned sometime during February-
March. The reaul ts of Maroh and April in 1958 and 1959 are 
in olose agreement with eaoh other as far as spawning periods 
are conoerned. 
Considering the data oollected from Pudumadam (table 
50) for 1957, Stage IV was recorded in May and September 
only , the peroentage being very low in the former. In 1958, 
mature specimens started occurring from January with the 
peak in February. In March the total peroentage of mature 
and spent individuals was 64.60 per cent. In April 96.55 
per cent of the individuals were in spent condition and in 
May 100 per cent. The mature individuals appeared again in 
July but their percentage was low. In August, 26.53 per 
oent were mature and 6.12 per cent in the ripe etage, thus 
raising the total of mature and ripe individuals to 32.65 
per cent. In September, when only 3 specimens were avai-
lable for study, all were in the mature state. Th~ 
-~--' !! t' [ C 
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ooourrenoe of Stage IV individuals in August and September 
was similar in 1957 and 1958. By the end of 1958 mature 
individuals again started appearing and in January 1959, 
40 per oent of them were in Stage IV. In February, indi-
viduals of this stage were maximum and when grouped with 
Stage VI, their frequenoy inoreased to 81.55 per oent. In 
Maroh Stages IV and VI oonsti tuted 59.65 per oent. Compa-
ring these monthB with those of 1958, we notioe a simila-
rity between the results leading to the oonolusion that the 
fish spawn twioe, once during January to Marob/ April with 
peak in February and a seoond time during July/August to 
October with peak in September. 
Data from Rameswaram and Rameswaram Road thoU8h avai-
lable for a short period, are presented as suoh in tables 
51 and 52 respectively. The high peroentage of Stage I in 
June 1957, April, Kay 1958 and April 1959 and those of 
Stage IV in September and Ooto ber 1958 from Rameswaram 
again favour the view that fish have two spawnings in a 
year . The observations from Rameswaram Road (table 52) indi-
oate high peroentage of Stage II in Deoember 1957, Deoember 
1958 and April 1959l those of Stage IV in February and 
Maroh 1958, and February and March 1959; and of Stage VI 
in April 1958 and April 1959, confirming thereby the two 
spawning eeasons. 
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Apart from these studies, plankton oolleotions were 
periodioally examined for the ocourrenoe of eggs and larvae. 
Various types of carangid eggs oocur in the plankton of the 
Gulf of Mannar and the Palle Bay. These eggs are dist1n-
gu1shed by the presenoe of segmented yolk , and a pigmented 
oil globule (Delsman, 1926). Sinoe the larvae that hatohed 
out oould not be reared to an identifiable stage, it has not 
been possible to establish with oertainty the egg ot ~. 
leptolepis in spite of all efforts made . However, the 
carangid eggs oollected from the plankton of the Gulf of 
Manner and the Palk Bay, whioh had close resemblenoe with 
the intra-ovarian eggs, were provisionally referred to those 
at §. leptolepiB (?). These eggs were separated from other 
planktonic eggs by the above mentioned characters . The 
number of the eggs in eaoh sample was counted every week 
and the figures for the whole month were computed. The 
r esults are presented in table 53. Number of the eggs for 
the Gulf of Mannar and the Palk Bay is given separately . 
TABLE 53 
lfUJ4BER OJ CARANGID EGGS JROII THE WEEKLY PLAlKTOlf SAMPLES 0' 
THE GULP or IIAllNAR AND THE P ALK BAY 
Bumber of eggs 
Konths and years Gulf of Mennar P!!!_By 
--
-----
.June 1958 • • 
.July • • 73 
August • • 116 10 
September • • 420 548 
Ootober • • 1039 228 
Bove.ber • • 145 
Deoember • • 225 
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-Oontinued 
Number of eggs 
! ontl}8 _~!.l!~ ______ ~ug_2~!!~u _.!!1k ~_ 
January 1959 • • 4-20 
February •• 434-
March •• 1597 24-
April •• 88 
Ma.y •• 107 
It may be seen from the above table that the maximum 
number of eggs in the Gulf of Mannar was r ecorded first in 
October and then in the following March. In the Palk Bay 
the maximum concentration was in September and some eggs 
were also noticed in March. A comparison of the figures of 
table 53 with the occurrence of Stage IV in]. leptolep1s 
in the oorresponding months gives somet.h1ng i n general 
about the extent of the spawning season of this fish indi-
cating thereby the biannual spawning. 
Ovaries wer e weighed from the specimens collected from 
Thangachimadam during March to October 1958 to find out 
their probable effect on the spawning season of the fiSh. 
The data for January, February, November and December wer e 
not available for analysis due to the absence of fishing 
at this centre . 
b The formula W .AW was employed to find out the rela-
o 
tionship between the weight of the ovaries and weight of 
fish, where Wo and W denote weights of ovaries and fish 
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in mg . and gm. respsctively, and A and b ars two constants. 
The values of b for the differ ent months are tabulated i n 
table 54 and are pr esented graphically in Plate 3, Pig .42. 
TABLE 54 
' b ' VALUES FROM DI FFEREliT MONTHS AT THANGACHI MADA14 DURI NG 19 58 
Months 'b' 
-------
--.------.----.----.----------
Karch 
April 
May 
June 
July 
August 
September 
October 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
1.0075 
1.9616 
2.3638 
2.4168 
2.4781 
2.2194 
1.9066 
0.8809 
The low values in March and October indicate the con-
dition of the ovaries and this can be expected only when 
the fish are in the spent condition. Thus it may be inferred 
that the fish had spawned onoe prior to March and s econd 
time prior to October, confirming t her eby the biannual spawning. 
The fecundi t y studi es are essential for estimating the 
s i ze of the spawning population of any sp ecies of fi sh. The 
number of indi vi duals i n a spawning popul ation can be esti-
mated if t he following are known: 1) t he total number of 
eggs produoed per year by all females i n the populat ion , 
2) the average number of eggs produced per year by each 
female in the population, and 3) t he s ex r atio in t he popu-
lation. 
, 
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Hiokling and Rutenberg (1936) have shown that in the 
herring the eggs destined to be spawned in the ourrent sea-
son are ripened simultaneously, for there is, in an ovary 
in an advanoed stage of ripeness, a very sharp separation 
in point of size between the aotive yolky eggs and the 
small yolkless ones. Farran (1938) found that all the 
ripening eggs in a herring ovary are of approximately equal 
size, and that the number of the eggs destined to ripen i8 
fixed from the time that the storage of yolk has begun. In 
the herring, therefore, the large yolky eggs are the whole 
of the season's orop of eggs, and a oount of them gives 
the absolute feoundity of the fish. 
Franz (1910 a & b) on his studies on Pleuroneotes 
platessa, Kisselvitoh (1923) on Caspian herrings, and Clark 
(1934) on Sardina oaerulea showed that the feoundity of a 
fish inoreases in proportion to the square of its length. 
Clark (~. £11.) observed that in the oase of Paoific Sardine 
the feoundity increases at a rate 1.9868 to the length. 
Simpson (1951) on his studies on plaice pointed out that 
the number of eggs is related to the volume of the ovary 
and consequently to the cube of the length. 
Fecundity in~. leptolepis was oalculated from the mature 
females from Thangach1madam during September-Octobe~ and 
from PudUlll8dam during February-March. The ovaries were 
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removed oarefully and preserved in 5 per oent formalin till 
they were sufficiently hard. Some of the ovaries were also 
preserved in Gilson's fluid as described by Simpson (~. Cit.). 
It was found that this fluid did not yield good results. 
Subsequently the ovaries were hardened in 5 per cent 
formalin and after removing excessive moisture they were 
weighed on a chemical balance. The weights were taken up 
to the nearest milligram. From the known weight of the 
ovaries , a portion was cut and weighed . The ova visible 
to the naked eye in this piece were counted by separating 
them with the help of fine needles . From the number of the 
ova in a piece total number of the ova were computed by 
multiplying them by the weight of the ovaries. 
The f ecundity was studied in r el ation to length of fish 
and weight of ovari es. The general parabolic equation of 
the form F = ALx was used for length , and F = Ai x for weight 
o 
of the ovaries, where F is the numbe r of eggs in thousands, 
A is a constant and x an exponent Showing the r elation bet-
ween F a: L, and F & W ; L is in mm. and W in mg . 
o 0 
The equations for Pudumadam and Thangachimadam are given 
below: 
Pudumadam 
'rhangachimadam 
F = 0.004496 L}·1618 
F. 4.555 Wol .2476 
F = 0.02569 L2.8265 
F • 67 6} w 1.0}1} 
• 0 
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Plate 3 , Figs . 43 and 45 show the soatter diagrams from 
Pudumadam for number of ova against l ength of fish and weight 
of ovaries r espeotively. Similarly Plate 3, Pigs . 44 and 46 
give the same relations from Thangachimadam. It may thus 
be seen from these figures that the observed values lie 
fairly close to the calculated values . It would thus be 
concluded that feoundity inoreases at a rate of 2. 8265 in 
relation to length from the bag- net samples of Thangachimadam 
and at somewhat higher rate from the aho r e-seine samples 
of Pudumadam, which may be attributed to the gear selection 
and the time of the determination of fecundity . The fecun-
dity data fro m Thangachimadam correspond to September-Ootober 
1957 whereas fro m Pudumadam the data were collected during 
Pebruary-March 1959. 
The fecundity ranges from 6304 ova at 9. 5 cm. to 
37375 at 13 . 1 cm. 
Discussion . 
----- -
Hiokling and Rutenberg (1936) published measurements 
of diameter of the eggs from the ripe ovari es of hake, 
haddook , Pilchard, herring and Lepidogaster and suggested 
that the frequency distributions of such ova may provide 
information as to the spawning habits of new or rare speCies 
of fish . On the lines suggested by these authors, De Jong 
(1940) worked out the spawning periodicities of 13 speoies 
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M' 7-
f rom the Java Sea
j 
including..< CaranY l ept olepis. De Jong (.sm. 
~) stated that conditions in tropical seas make it r at her 
probable that specimens which contain ripe ovari es will be 
f ound throughout the year , so that a periodicity in the 
individual may be oblit erat ed in the species 8S a whole . 
He further stated that bulk of t he individuals may spawn 
within a short and definite period, t hus showing a definite 
periodicity. He r emarks , "To investiBate the spawning habits 
of the speC ies, system~tio observations f or at l east 12 
months are necessary to enable us to fQrm definite conclu-
sions ." On t he basis of his observat ions carried out 
during February to liia.y 1939, he concluded that Caranx 
leptolepis has a very definite spawning period and that the 
second batch of eggs which gets differentiated from the 
general egg stock before the first batCh is spawned, is . 
an indioation that the spawning seasons follow clos ely. 
In other species of Caranx. viz., Q. crumenophthalmua, 
Q. !Yi! and Q. malam, he found one batch of maturing eggs 
and after the shedding of these eggs, ovaries resembled 
empty sacs. Thus the spawning in these speCies though 
t\..d.,," 
strictly periodiC is different from Caranx l eptolepiS in so 
" far that the fo r mer spawn onc e a year and the latter twioe. 
In India , Karandikar and Palekar (1 950) and Palekar 
and Karandikar (1952) wer e the fi rst to work on t he linea 
suggested by Hickling and Rutenber g (.sm • .Q.i:t.) and followed 
/ 
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by De Jong (~. £!!.) and others. They worked out the spawning 
periodicities of Polynemus tetradactylus and Thrissoclea 
purva respectively. Later, Prabhu (1 956) followed his 
line and worked out the spawning periodicities of 9 species 
of fishes belonging to Beven different families . He alao 
examined Caranx (Selaroides) leptolepia during february 
from the Gulf of Mannar and concluded that the fish have 
a restricted spawning period. He commented, -There may 
be yet another spawning season 8S judged from the presence 
of ova in Stage I I at modes c and b in whioh yolk formation 
has already commenced before the ripe eggs are shed.- He, 
therefore, . concluded that spawning occurs onoe in February-
Maroh and probably seoond time in July- ugust. 
The results of the present studies oonfirm the biannual 
epawning aa observed by De Jong (1940) and Prabhu (1956). 
That ~ t emperature is one of the controlling faotors ~ 
i n the prooess of spawning in temperat e and cold water 
species has been shown by earlier workers (Orton, 1920; 
Qaslm, 1956). Qasim (~. cit.) stated that northern fishes 
in British waters mus t breed very early in the year because 
their young larvae would be killed by the summer temperature 
if they bred later . Moreover, the Gpawning season of the 
marine animals whi ch have planktotrophic larvae, must be so 
regulated that the larvae hatohing during the seaeon have 
ample food to survive . 
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Prasad (1951) published his studies on the surfaoe tem-
per ature of the Gulf of Mannar . He concluded that at the 
beginning of t he year the t emp eratur e i s low, it then rises 
and is maximum i n April (29.8°0). In May it falls to 
25 .1 0 0 and in July it again rises. Thereafter, the 
t emper a t ur e goes up till October and declines in November 
and by December it almo 3t reaches the l evel as that of 
J anuary. The same author in 195~described the behaviour 
of plankton and it appears t hat t he pl ankton rises and 
f alls with increase and decrease in the temperature . The 
r i chne ss of t he l ocal water s in plankton in the months of 
February t o March/April and August to October probably 
results in t he spawning of the fi sh . 
Prabhu (1 956) stat ed t hat femal es of Oaran; (Selarpides) 
l ep t olepis a t t ain a size of 1}.9 cm. at first maturity . It 
is , however, not cl ear whether it i s t he total l engt h or 
f ork length. According to the present observations the 
size at firs t maturity 1s about 8 . 8 em. ( fork l ength) . 
The total lengt h of a speCimen measuring B. 8 cm. is not 
more t han 10.2 em. and thus the size at f irs t maturity 
r ecorded by Prabhu i s much higher than that obs erved 
during the present s t udies. Prabhu (~. ~.) examined 
specimens in t he month of February from Rameswaram Road. 
At this centre , individuals small er than 10.5 cm. (total 
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length) oocur very seldom. It is, therefore, not surprising 
that he did not come across the smaller individuals With 
ripe gonads. It should be further made clear here that 
neither De Jong (1940) nor Prabhu (1956) could get a stage 
like the one shown in the graphs for t he months of MarCh 
and August (Plate 3, Fig . ~7) . 
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SEX RATIO 
The studies on se% ratio are essential so as to know 
whether there exists a differential fishing or not . 
Sex ratio of Selaroides leptolepis was studied from 
weelcly samples of Thangaohimadam, Pudumad8l/1, Rameswaram and 
Rameswaram Road. The figures were then oalculated for the 
whole month from each plaoe and are given in tables 55 to 56. 
TABLE 55 
SEX RATIO OP .§. LEPTOLEPIS P'H)M THAlfGAOHIJIA.DAJI 
Months and years lIales Females Indeterminates 
----------------- ----------
May 1957 • • 47 73 
June • • 3 52 --July • • 13 16 .-
Auguat • • 25 71 -September • • 119 99 
Ootober • • 63 37 -November 1957 to 110 data Pebruary 1956 
March • • 21 9 
April • • 50 67 25 
May • • 42 74 26 
June • • 43 74 16 
July • • 13 29 
August • • 24 29 6 
September • • 70 62 2 
October • • 52 45 
lIovember • • 3 5 
Deoember 1956 to 110 data Pebruary 1959 
llaroh • • 60 67 
April • • 49 54 22 
May • • 44 60 11 
---
Total 741 923 114 
165 
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TABLE 56 
SEX RATIO 01 .2. LEPTOLEPIS PIDl4 PUDUl4ADAIl 
iIonth. and year. Kales 1emales Indeterminates 
--,-------------------------_.-
Kay 1957 
June 
July 
August 
September 
October 
November 
December 
January 1958 
1ebruary 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
January 1959 
lI'ebruary 
Karoh 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
33 
3 
4 
2 
12 
7 
12 
64 
122 
21 
8 
26 
47 
21 
6 
17 
42 
8 
39 
12 
67 
17 
-
4 
11 
15 
7 
8 
61 
113 
29 
7 
85 
84 
49 
3 
17 
43 
15 
103 
57 
10 
-
33 
3 
-
-
41 
3 
-
-
- --Total 506 795 90 
TABLE 57 
SEX RATIO 01 S. LEPTOLEPIS PROM RAUSWARAIl 
!2~_and le~! ________ !!!!! lI'emales Indeterminates 
-- ---
May 1957 •• 
-June •• 40 
July •• 12 53 
August •• 47 135 18 
September 1957 to Bo data 
March 1958 
April •• 11 35 4 
llay •• 25 100 87 
June 1958 to August 1958 Bo data 
September •• 14 11 
October •• 3 12 
November 1958 to Maroh 1959 No data 
April • • ~L _~_ 
Total 157 441 109 
• 
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TABLE 58 
SEX RATIO OF §. LEPTOLEPIS FROM RAMBSWARAJd ROAD 
Months and years Males Females Indeterminates 
------- ----------------------------
May 1957 to November 1957 No data 
Deoember • • 5 3 
January 1958 • • -
February • • 26 44 
J.larch • • 19 31 
April • • 8 17 -
May 1958 to November 1958 No data 
Deoember • • 35 15 
January 1959 • • 3 1 
Pebruary • • 110 58 
Maroh • • 27 27 
April • • 12 13 
---
Total 245 209 
A reference to these tables will indioate the oocur-
renee of more females than males in almost all the months. 
Considering the data given in table 55 for Thangaohimadam, 
it will be found that during the spawning season the diffe-
renee between the two sexes is muoh less. Por instance in 
September 1957, which is the month of intensive spawning, 
the ratio of males to females i8 1.2J1. A similar case 
can be noticed in September 1958 when their ratio is 1.111. 
Again in April 1958 and 1959 there is very little diffe-
renee in the proportion of males and females in the catch, 
showing thereby that during the spawning season, they occur 
in almost equal numbers. This condition, however, does 
not exist in other months. In certain colleotions, some-
times the entire sample consisted of either males or females. 
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To get a more correct picture the data for the entire period 
have been pooled and the ratio calculated. It was found 
that for 1 male there were 1.25 females. 
In table 56 data for Pudumadam are given. When the 
aamples were large, especiall y during the spawning seaaon 
of 1958 (February to April), the differences in tha sex ratio 
are very small. Immediately after this aeaaon the diffe-
renoaa become more pronounced. In the same months in 1959, 
the position ia changed. There are more females than 
males. The figures for the entire period when put toge-
ther gave a ratio of 1 male I 1.57 femalea. 
figures for Rameswaram are given in table 57. Exoept 
for September 1958 and April 1959, male to female ratio ia 
very high. In the total, the ratio was 1 male ~ 2.81 female a , 
a ratio much higher than that observed either at Thanga-
ohimadam or Pudumadam. 
At Rameswaram Road (table 58) the ratio for the entire 
period was 1.17 males I 1 female. More males were observed 
in February 1959 than females. This appears to be a soli-
tary oaae when during the spawning season more males were 
oaught than the females. 
Uonth-wise figures from the four places pooled toge-
ther are given in table 59. 
• 
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TABLE 59 
SEX RATIO 01 S. LEPTOLEPIS POR THE POOLED DATA OF THAHGA-
CHlMADAII, PUDUMADAJl , RAMESWARAK ROAD AND RAMESWARAJ,4 
Months and years Males Females Indeterminates 
----------
--
-------------
May 1957 • • 80 140 June • • 6 109 
July • • 25 69 
August • • 16 210 18 
September • • 121 110 
Ootober • • 63 37 
November • • 12 15 10 
Deoember • • 12 10 
January 1958 • • 12 8 
1ebruary • • 90 105 
Maroh • • 162 153 
April • • 90 148 29 
May • • 75 181 115 
June • • 69 159 51 
July • • 60 113 3 
August • • 45 78 8 
September • • 90 76 2 
October • • 55 57 
November • • 20 22 41 
Deoember • • 11 58 3 
January 1959 • • 1 1 16 -
February • • 149 161 
Maroh • • 99 151 
April • • 106 122 22 
May • • 44 60 11 
---
----
Total 1645 2312 313 
Table 59 gives a very clear pioture of the distribu-
tion of the two sexes in the oommeroial oatches. It shows 
that during September 1951, Pebruary to March and September 
to October 1958, and February to April 1959, t he two sexes 
are almost in equal numbers. The variation i n their ratio 
occurs before and after t~ese months. Thus, there appears 
to be no differential fishing at least during the spawning 
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period. Before and after that period more females are 
caught and when the total for the entire period from the 
four places was oaloulated , the ratio appeared to be 1 
male z 1.44 females. During the oourse of this study 4330 
individuals were examined, of which 1645 were males, 2372 
females and 313 indeterminates. 
It may thus be inferred from the above results that 
males and females appear to oongregate during the spawning 
season and after it is over, they segregate . This may 
explain nearly 1 z1 ratio during the spawning season whioh 
is equal to the theoretical ratio 1z1. However, the reasons 
for the slight changes in the sex ratio during the spawning 
sessons notioed at different oentres are not known at present • 
• 
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CHAPTER 11 
AGE AliI> GROWTH 
Studies on the age and growth of fish are very impor-
tant from the point of view of fisheries research and al-
ready a considerable amount of information relating to 
various speoies, particularly European species, is avai-
lable in literature . The papers of Graham (1929 a & b , 
1956), Van Oosten (1929), Dannevig (1933), Hickling (1933), 
JOhnston (1938), Le Cren (1947) and Allen (1956), Hornell 
and NSJUdu (1923), Devanesan (1943), Nair (1949), Menon 
(1950, 1952), Seshappa (1958), Sesbappa and Bh1machar (1951), 
Jhingran (1957), SaroJini (1957, 1958) and Pillay (1958) 
are only a few among the publications on this asp ect. 
Structures such as scales, otoliths, vertebrae, fin rays, 
~ pectoral girdles , supra~ccipital crests and opercular bones 
have been used by different workers in various fishes for 
assessing the age and growth. Petersen's method of length-
frequenoy analysis is also widely used Hy most of the 
fishery workers . 
Chugunov (1926), Graham (1929 a & b), Van Oosten (1929) 
and Menon (1950, 1952) gave detailed acoounts on age deter-
mination of fi shes by the use of scales, otoliths or bonee. 
In India, relatively little work has been done on the 
growth and age of fishee using the structures like the 
191 
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soales, otoliths and bones . Hornell and Nayudu (1923) were 
the first to no tioe growth rings on t he soales of I ndian 
Oil sardine , Sardine11a longiceps, and they interpreted these 
ringe ae "Summe~and "Winter" rings . These rings, aocording 
to them, are forme d when the growth oeases with the soar-
city of planktonic food . Devanesan (1943) supported this 
view. Nair (1949) in his studies on the otoliths of the 
same species, also described the formation of rings due to 
scarcity of pl anktonic food and observed that the longevity 
i s limited to 2~ years. Gopinath (1951) described t he 
pr esence of conoentrio growth zones on the supra OCCipital 
crest of Carany sexfasciatus . Seshappa and Bh1maohar (1951) 
described oertain ringe in the Malabar sole, Oynogloesus 
s emifaaciatue Day , as the monsoon rings . Jh1ngran (1957) 
desoribed the presence of annuli on the scales of Cirrhin& 
mrigala. Seshappa (1958) gave an account of the occurrence 
of certain rings on the soales of Rastrel1iger canagurta. 
In order to s ee if any of the hard structures oan be 
used for age and g rowth determination in Selaroides 
1eptolepis 
bonee, and 
Scales . 
an examination of scales, otolithB, 
r 
supra OCCipital crests was made . 
~ 
opercular 
Soales are oyc1oid, thin but conspiouous and this 
justifies the name leptolepis (leptos - thin or slender, 
" 
• 
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and lepi8 m soale). The soales on t he posterior part of 
the lateral line are modified into scutes which are f eeble 
as compared to many of the species of Cargnx i n whioh they 
form 8 bony spinous oaudal keel. 
Scales were examinsd from various parts of the body. 
A preliminary examination of them revealed that those from 
the psotoral axilla had clear ring like struotures on them, 
whereas those studied from other parts of the body showed 
less olarity i n them. Henoe in the subsequent studies loales 
from the pectoral axilla were examined. The fish measuring 
more than 7 om. were taken into consideration, as those 
smaller than this length had very small s oales difficul t 
to r ead. The soales were removed with a needle and washed 
in fresh water, mounted between two slides and examined 
under a microscope. Examination of t he scales, from fish 
of different lengths , revealed the presenoe of c ertain 
rings which inorease in number as the length inoreasel. But, 
when fish of almost the same length wer e exami ned , the 
number of t he rings was not constant. Thes e rings , thuI , 
could not be considered as regular growth oheoks and 
it was , ther efore , no t possible to oome to any oonolusion. 
Photograph 6 is of a s oale from a fish measuring 11 . 9 om. 
whioh shows number of rings on i t. The formation of these 
rings may be at tributed to several faotors suoh as spawning, 
CE
NT
RA
L  
MA
RI
NE
 FI
SH
ER
IE
S 
RE
SE
AR
CH
 IN
ST
ITU
TE
, C
OC
HI
N.
194 
soaroity of food , changes in temperature and salinity as the 
case may be . However, on the basis of the data available 
at present, it has not been possible to attribute anyone 
of these causes t o the formation of the rings noticed in 
the soales. 
Ohugunov (1926) found that treating the bones witn 
picrocarmine yielded good results. This method was also 
tried for scales . Scales were first washed in freGh water 
and t hen stained in 1 per cent solution of picrocarmine 
for 3 to 4 hours . These scales also on examination did 
not yield better results • 
. C"' 
Supra~cipital crests were collected from the f r esh 
specimens . The heads of suoh fish were cut with a sharp 
soalpel and numbered. They were placed in hot water and 
after sometime skin and flesh were r emoved . Eaoh creat 
was pulled up either by fingers or by a foroeps. 
Each crest was dried and studied under a stereosoopio 
microsoope and wae also projeoted on a wall in a dark room 
by using a prism projecto r . The fish more than 7 cm . were 
examined as in the oase of scalee. I n Photograph 7 two 
crests are photographed at the same magnifioation; the 
upper one is from a speoimen measuring 7.5 om. and the lower 
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from 13.0 cm. A careful examination of these crests will 
show the presenc ~ of dark and white bands alternating with 
each other. Counts of t he dark bands indicate t hat there 
are at l east four distinot and a few inoonspicuous ones in 
each orest. The cause of the formation of these bands may 
be t he same as t hat of the rings on the scales. However, 
t he occurrenc e of almost the same number of bands on two 
crests of widely different lengths, together with the 
r esults of t he pr esent study do not t hrow any light as to 
their formation. Thus t these bands do not appear to be 
r egular growth ohecks . 
Crests stained in 1 per cent picrocarmine solution and 
examined in a similar way al so did not yi eld better r esults. 
2tog~!_~L~~~~_:2!!!!· 
Otoli ths were removed by giVi1'l8 a sharp deep cut al01'l8 
t he ilupra ocoipi tal orest with a scalpel. 
Unground ot oliths wer e obs erved in creosote oil 
(Johnston, 1938) but rings were not not i ced. They were 
ground agains t a carborandum (convex surfaoe only ) and then 
examined under a binOCular microscope using reflected light. 
Rings could not be made out. 
The examination of the preopercul ar bones and vertebrae 
for possible growth ringe, alao did not give any indiO at10n 
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of such rings. 
In tho absence of any reliable r esult from the hard 
parts, data colleoted during this investigation on length-
frequencies alone will have to be depended upon for the 
study of age and growth. 
~~~6~:!!!~~~~2l distributions. 
Data collected from May 1957 to ay 1959 are presented 
in the accompanying histograms . Shore-seine and bag-net 
samples have been treated separately. Plate 4, Fig . 47 
shows the histograms for the ehore-seine samplee and 
Plate 5, Fig . 48 for the bag- net samples . Fiah were grouped 
at half centimetre leD8th- intervals and the figures given 
at the bot tom of the histograms are t he mid points for 
eaoh half oentimetre group . 
Analysis of shore-seine samples; Beginnin,g With May 1957 
we notioe two modes one at 9. 3 and the other at 11 . 8 om. 
The fi rst mode at 9 . 3 om. remains steady in June and ie 
lost in July . In A~~st there are some indioations of it 
at 10.3 om. and thereafter it is not traoeable until in Deoem-
ber when i t appears at 13.3 om. I n January 1958 it remains 
at 13. 30m. and in February two modes at 13. 3 and 14.8 om. 
are marked . These modss are perhaps the continuation of 
the January 1958 mode. The fate of this mode in the eubse-
quent months is not known. The mode at 9. 3 cm. in Yay 1957 
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i8 the brood which appears for the first time in August/ 
September 1956 . 
The seoond mode at 11.8 am. in May 1957 belongs to 
February/ Maroh 1956 and is not traoeable in the sucoessive 
months. 
In June 1957 a new group with mode at 6. 8 cm. enters 
the fishery and is traceable in the successive months at 
7. 3 cm. in July, 8. 3 om. in Augus t and 9.8 cm. in September. 
Due to t he absence of samples i n October, nothing i 8 known 
about this mode, but appears in November at 9.3 om., 
slightly shifted baokwards . In December the modes at 10.3 
and 11 .3 om. are probably the continuat i on of the same mode 
and in January 1958 it appears at 11 . 3 am. It is traoeable 
in February at 11 . 8 om. and is not repr esented in the samples 
of March and April. In May there is an indic ation of the 
mode at 12.3 cm. Thus, the fish which entered t he fishery 
with a modal size of 6.8 cm. in June are the brood ot 
Pebruary/March 1957 s pawning and has at t ained a size ot 
1 2. 3 cm. in one year. 
In September 1957 , anothe r group is recruited to the 
fishery with the modal size of 7.8 em. In November i t is 
slightly shifted baCkwards and appear s at 7 . 3 em. a~d i8 
absent in the Deoember s amples . In January 1958 it appears 
at 9.8 cm. and at t ains a modal size of 10.8 cm. in February • 
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It rell&1ns steady in March, April and Mq. In June it is 
at 11., Cm. and r emains so till August, thereafter this 
mode is not represented in the samples. 
In April 1958 fish are again recruited, the first mode 
appears at 7.' cm. In May it is at 6., cm. and attains a 
size of 7.' cm. in June, 8.' in July , 10.' in August and 
September, and 10.8 cm. in November. In December the same 
group attains a s i ze of 12.' cm. and is represented at 12.8 
cm. in January 1959. It remains steady till March. 
The ocourrence of juveniles in November 1958 marks 
another spawning which must have occurred in August to 
Ootober. The first mode appears at 8.3 cm. in November and 
is traceable in successive months at 8.8 in December, 9.8 
in January 1959, and 11.3 cm. in February, Maroh and April. 
The occurrenoe of juveniles in April 1959 indicates a new 
spawning. 
A oloser examination of the histograms indioates that 
the fish grows rapidly in the first six months before the 
first spawning oocurs. During the spawning season the 
growth is steady and immediately after spawning, it is 
prominent. The oocurrenoe of juveniles twice in a year, 
thus, indicates biannual spawning of fish. The growth 
curves for the different broods traoeable from the histograms 
are plottsd in Plate 5, J1g.49 • 
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Analysis of bag-net samplesl Due to the absence of fishing 
in the Palk Bay from November to March, the data were not 
available during these months from Thangachimadam. However, 
the results of analysis are in fair agreement with the 
shore-seine samples. 
In 1957, juveniles are first r ecorded in June with a 
mode at 6.8 cm. In the successive months t his mode 
appears at 7.8 in July, 8.8 in August and 9 . 8 cm. in 
September and remains steady in October. Due to the 
absenoe of fishing nothing is known about this mode in the 
next months. This group is presumably the brood of 
February /Maroh 1957 sp awning • 
The mode at 9.3 cm. in May 1957 remains steady in 
June and it attains a modal size of 9.8 cm. in July and Au-
gust . In September and October samples it is not represented. 
In March 1958 a prominent mode appears at 10.3 om. and 
represents the September 1957 spawning. This mode remains 
more or less steady till June and attains a size of 10.8 cm. 
in July. In August it is at 11.3 cm. and 12.8 om. in 
September, shifting to 12.3 om. in October. It is thus 
fairly clear that in a year it (this group) has attained 
a size of 12.3 cm. 
The appearance of juveniles in April 1958 indicates 
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a new spawning. The mode at 7.3 em. in April can be traoed 
at 8.3 in May, 8.8 in June, 9.3 in July and August , and 
10.3 om. in September and Ootober. Nothing is known about 
this mode in the following months due to the absence of 
fishing. 
In April 1959, the three modes appearing at 6.8, 9.3 
and 11.3 cm. represent three different broods as of 
February/Maroh 1959, August/September 1958 and February/ 
March 1958 respeotively. 
The shore-seine and bag-net samples, thus, indicate 
biannual spawning of the fish and also that the life span 
of the fish possibly is not more than two years; the growth 
is more before the first spawning, and there are indications 
of retardation of growth during the spawning season • 
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SUJOIARY 
The account deals with the biology and fishery of 
Selaroides leptolepis, locally known as "choo parai", one 
of the common carangids occurring in the Gulf of Mannar 
and the Palk Bay . 
Material was collected from Thangachimadam and 
Rameswaram on the Palk Bay, and Rameswaram Road and Pudu-
madam on the Gulf of Mannar. Fishing is carried out at 
depths varying from 10 to 15 metres . Bag-nets, operated 
from catamarans, are used for fishing at Thangachimadam, 
and shore-seines at other centres. The fishing operations 
last from November to March in the Gulf of Mannar and April 
to October in the Palk Bay due to the North-East and South-
West monsoons respectively. 
Selaroides is treated as a genus and its taxonomic 
position is described. Variations in the meristic counts 
of dorsal and anal fin rays are described along with the 
descriptions given by other authors . The range of varia-
tions in the present work was noticed as 1/21-27 dorsal 
rays and 1/18-23 anal rays . Synonyms and world distribu-
tion are also dealt with. 
Fishing methods , used for the fishery of ~. leptolepis 
in the vioinity of Mandapam, are desoribed. Juveniles of 
201 
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fish were observed moving under the umbrella of jelly fishes. 
S. leptolepis oocurs throughout the year and forms a good 
fishery in the months of Jebruary to Nay and August to 
Ootober. Besides S. leptolepi" Caranx melamPYguB was the 
most oommon oarangid in January and March. Other carangids 
like Carsngoidea oblongua, £. armatus, CarNlX aexfasOiatua, 
Selar mate, S. kalla, §. malaa, Aectis olliar1s and 
!. indio a were also observed in the Catches. Monthly 
figures of carangids from May 1957 to April 1959 from 
different centres are given and their peroentages in the 
total oatch are calculated . In a tabulated statement, the 
percentage of carengids in the total catch in India from 
1950 to 1958, is given and it was found that on an average 
they formed 2.6 per cent of the total catch during that 
period. §. leptolepis is generally consumed in the fresh 
state and whenever the quantities landed are heavy, the 
catch is sun-dried. Surplua quantities of big oarangids 
are gutted, salted, dried and exported to Ceylon. 
Population studies based on a statistical study of 
some of the morphometrio and meristic characters of samples 
Collected during 1957, 1958 Cftd 1959 revealed the existence 
of certain distinct populations. 
Investigations on the food and feeding habits of the 
fish 
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fish revealed that Aoartia. Oithpna, Euterpina, Deoapod and 
mollueoan larvae are favourite food items in the lower size 
groups , whereas Luoifer , Aoetes, Mysids and fishes form the 
main food of fish in the higher onea. It is mainly a oarni-
vore occasionally feeding on phytoplankton. The reaults 
also indioate that the fish do not feed at night. 
Parasites of the genera Contraoaecum and Cuoullapus 
were reoorded f rom the ovaries of the fiah. They were more 
at 
oommon during the spawning season thanLany other time. 
Length-weight relationship of the fish was determined 
n by the general parabolic formula W • cL. Separate values 
of ' n ' for males and females and for the pooled data are 
presented month- wise from May 1957 to April 1958. Analysis 
of the data for males, females, differ~nt stages of maturity 
and gut ted fish ahowed non-significant differences. Hence a 
pooled equation for the entire data was caloulated, where 
w. 0.01089 L3.1182. 
Studies on the maturation and growth of the ova indi-
oated two spawnings in a year, t he first ooourring in 
February/March and the second in August/September. On the 
basis of the occurrence of mature individuals in different 
montha, spawning seasons were found to be January to March 
and July/August to October. The occurrence of carangid eggs 
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in the plankton of the Gulf of Mannar and the Palk Bay helps 
to support, to some extent, the view that fish sp awn twice 
a year . Further, the rel ation between the weight of the 
fish and weight of the ovaries also indicate the biannual 
spawning of the fi sh . It was found that females and males 
show first s ign of maturity at 8 . 8 and 8.7 cm. respeotively . 
The fecundity ranges from 6304 ova at 9. 5 cm. to 37375 at 
13.1 cm. The r elations between the length of the fis h and 
fecundity and weight of the ovaries and fecundity are 
desc»ibed fro m the Thangachimadam and the Pudumadam samples . 
It was not possible to establish the identity of a 
fertilized egg of S. leptolepis . Attempts to collect the 
running males and females proved f utile, thus, artifioi al 
f ertilization could not be tried. 
Sex ratio was caloulated for every month from diffe-
rent places. Malss and females appear to congregate during 
the spawning season and after it is over they segregate . 
In other months, females were more common than males . Some 
samples , however, oonsisted exolusively of either males or 
females. 
Scales and supr S;occipital crests show rings and bands 
respectively but as their number was not constant they could 
not be conside~ed 8S regular growth checks and hence could 
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not be used in the determination of age and growth of the 
fish. Otoliths, preoperoular bones and vertebrae did not 
show any marking which might help in assessing the age 
and growth of the fish. In the absenoe of reliable growth 
cheoks in the hard parts, length-frequenoy studies had to 
be depended upon for the study of age and growth. Thess 
studies show that the fish grows fast during the first 
six months i.~. before the first spawning, and there are 
indioations of retardation of growth during the spawning 
season. The life span of the fish is possibly not more 
than two years . 
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1igs.16 to 19. Regressions of snout to seoond 
dorsal, snout to ventral, snout to anal and 
maximum depth of body respeotively on fork 
length from different centres during 1957. 
1igs.20 to 25. Regressions of head length, snout 
to first dorsal, snout to second dorsal, snout 
to ventral, snout to anal. and maximum depth 
of body respectively on fork length from 
different oentres during 1958. 
1igs.26 to '1. Regressions of head length, snout 
to first dorsal, snout to seoond doreal, snout 
to ventral, snout to anal and maximum depth 
of body respectively on fork length from 
different oentres during 1959. 
1ig.,2. Relative importanoe of food items in diffe-
rent sizs groups . 
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Pig.33. Relative importance of food items in diff e-
rent size groups. 
Pig.34. Length-weight parabola of Selaroides 
leptolepis. 
Fig.35. Logarithmic relation of length and weight 
of Selaroides leptolepis. 
Pig.36. Relative number of ova produced in diffe-
rent regions of ovaries. 
Fig .37. Seasonal progression of ova. 
Fig.38. Size at first maturity in males as evidenced 
by the occurrence of mature individuals 
during spawning seasons. 
Fig.39. Size at first maturity in females as evi-
denoed by the occurrence of mature indiVi-
duals during spawning seasons. 
Figs . 40 and 41. Size at first maturity in females 
8S determined by the ova-diameter studies 
during the spawning seasons. 
Fig.42. Seasonal variation in the b value of ovaries. 
Figs .43 and 44. Relation between the fork length 
and the number of ova produced from the 
Pudumadam and the Thangachimadam samples 
respectively. 
Figs.45 and 46 . Relation between the weight of 
ovaries and the number of ova produced from 
the Pudumadam and the Thangachimadam 
samples respectively. 
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Fig.47. Length-frequenoy distributions of 
Selaroidea leptolepis from the shore-
seine oatches. Number given below each 
month indicates the number of fish 
examined. 
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11g . 48 . Length-frequency diatributions of 
Selaroidea leptolepis from the bag- net 
catohes . Humber given below eaoh month 
indioates the number of fish examined . 
Fig . 49 . Growth curves as drawn from the shore-
seine catches . 
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